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Materials for a Flova of the Malayan Peninsula.—By Georce King, M. B.,
LL.D., F.R.S, C.LE., Superintendent of the Royal Botanic Garden,
Calcutta.

[Read June 7th].
No. 5.
OrpEr XVI. DIPTEROCARPEA.

Resinous trees, rarely climbing shrubs. Leaves alternate, simple,
quite entire, rarely sinuate-crenate, penni-nerved, the main nerves
bold; stipules usually small and inconspicuous, sometimes larger
and persistent, or fugitive, leaving an annular scar, (absent in
Ancistrocladus). Flowers in few- or many-flowered, axillary and terminal
racemes or panicles. - Bracts usually minute or O, rarely larger and
persistent. Sepals free, or cohering into a tube surrounding but free
from, or more or less adnate to, the base of the ovary and fruit. Petals
contorted, connate at the base, or {free. Stamens o, 15, 10 or 5, hypogy-
nous or sub-perigynous, free, connate, or adnate to the petals ; filaments
short, often dilated at the base; anthers 2-celled, the outer valves
sometimes larger, connective often aristate or with an obtuse append-
age. Ovary slightly immersed in the torus, usually 3- rarely 2- or
1-celled ; style subulate or fleshy, entire or with 3 minute stigmatic
lobes; ovules anatropous, 2 in each cell, pendulous or laterally affixed
(solitary and erect in Ancistrocladus). Fruit usually nut-like, its peri-
carp leathery or woody, 1- rarely 2-seeded, surrounded by the variously
accrescent calyx of which two or more sepals or lobes are usually developed
into linear wings. Seed exalbuminons (albumen fleshy and ruminate in
Ancistrocladus) ; cotyledons fleshy, equal or unequal, straight or more
or less plaited and crumpled, sometimes lobed ; radicle directed towards
the hilum, usually included between the cotyledons.—Distris. Coufined
(except a few Tropical African species) to Tropical Eastern Asia;
genera about 18, species about 250.

Sect. I. Eu-DirrerocarrEm. Ovaries 3-celled, each cell 2-ovuled :
stigmas united, more or less 3-lobed : seeds usually exalbuminous
the outer segments of the fruiting calyx usually enlarged: trees
or erect shrubs, mostly stipulate.

Fruiting calyx with 2 or more of its segments
or sepals produced into long membranous,
reticulate, merved wings much longer than
the fruit; pericarp leathery, (woody in some
sp. of Shovea).

J.o 12
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Fruiting calyx with a distinet tube.

Calyx-tube quite free from the
freit ... .

Calyx-tube adherent to the fruit

Sepals united at the base only, the short
calyx-tube either quite free from the
fruit or slightly adherent to it, the
calyx-segments or sepals valvate or
nearly so.

Stamens with a single, long apical,
appendage from the connective

Stamens with 4 apical append-
ages from the anthers and 1
from the connective

Sepals free, imbricate.

The three outer sepals always,
and one or both of the inner
two occasionally, winged in the
fruit; anthers with a short
apical appendage from the con-
nective

The two ounter sepals winged in
the fruit, the three inner not
longer than the fruit and cloge-
Iy embracing it ; stamens with
a terminal appendage from the
connective longer than the
anther .

Sepals of fruiting-calyx all enlarged but not
exceeding, or only slightly exceeding, the
fruit ; pericarp leathery or woody.

Fruiting calyx embracing the fruit but
not adherent to it.

Sepals of fruiting calyx slightly
thickened,

Sepals of fruiting-calyx ob-
long, nearly equal, usually
shorter than the fruit, re-
flexed or erect

Sepals  of fruiting-calyx
rotund, unequal (the inner
two smaller), reflexed

e

1 Dipterocarpus,
2 Awisoptera.

3 Vatica,

4 Pentacme,

5 Shorea.

6 Hopea.

7 Retinodendron.

8 Isoptera.
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Sepals of fraiting calyx much
thickened and woody at the
base.

Calyx forming a cup at the
base of the fruit, but not
adhering to it: pericarp

woody ... 9 Balanocarpus.
Calyx adherent to the fruit: pericarp
thickly leathery «v 10 Pachynocarpus.

Sect. II. AxcistrocLADEE. Ovary l-celled with
a single ovule; stigmas 3, distinct: Seeds
with copious ruminate albumen. HExstipulate
climbers. ... s we 11 Ancistrocladus.

1. DrererocarpUsS, Geertn. f.

Lofty trees, stellately pubescent or more or less clothed with
fascicled hairs. Leaves coriaceous, entire or sinuate-crenate; lateral nerves
connected by marginal loops and transverse reticulations ; stipules large,
valvate, enclosing the terminal bud, finally caducous and leaving an
annular scar. Flowers large, white or reddish. Calya-tube free. Petals
usually pubescent externally, especially on the outer margin. Stamens
w ; anthers linear, cquivalved, acuminate. Ovary 3-celled ; style filiform ;
ovules 2 in each cell. Fruit nut-like, 1-seeded, enclosed in the accres-
cent calyx-tube, free; accrescent calyx-lobes 2, erect. Seed adnate to
the base of the pericarp; cotyledons large, thick, unequal; radicle
inconspicnous.—DrstrIB. Tropical E. Asia ; species about 60.

Ripe fruit spheeroidal or ellipsoidal, neither angled nor winged.
Young branches, petioles, under surfaces of the midribs, and
nerves of the leaves covered with coarse stiff fasciculate
hairs.
Fruit glabrous ... o we 1. D. erinitus.
,» stellate-pubescent ... we 2. D. Scortechinii.
Young branches deciduously pubescent.
Leaves with 12 or more pairs of nerves.
Leaves oblong-elliptic, their under sur-
faces sparsely stellate-pubescent ... 3. D. Skinneri.
Leaves elliptic or ovate-elliptic, their
under surfaces puberulous or quite
glabrous w4 D. turbinatus.
Leaves with 8 to 10 pairs of nerves.
All parts quite glabrous ... vo 00 DL Nerrii,
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Ripe fruit with 5 angular tuberosities on its
upper portion . ... 6. D. cornutus.
Ripe fruit 5-angled :
Calyx-tube glabrous; leaves 25 to 3:25 in.

long .. 7. D, fagineus.
Calyx-tube  densely  stellate-tomentose ;
leaves 6 to 8 in. long ... 8. D. oblongifolius.

Ripe fruit with its 5 angles produced into wings :
Leaves glabrous :
Young branches at first scurfy-puberulous,
ultimately quite glabrous : buds ovoid,
minutely pale canescent .. 9. D. grandiflorus.
Young branches as in the last, but w1th
conspicuous tawny-tomentose, oblique
annuli; buds cylindric, hoary-canes-
cent ... 10. D. Kunstleri.
Young branches minutely tawny pubes-
cent, not annulated and mnever gla-
brous ; buds ovoid, densely sericeous 11. D. Griffithii.
Leaves minutely stellate-pubescent on the
lower surface:
Flowers about 1 in. long; leaves with
rounded or sub-cordate bases; young
branches very stout, with ovoid buds :
the accrescent lobes of the calyx
1'5 in. broad . v 12, D. incanus.
Flowers 1'5 in. long ; leaves Wlth rounded
or cuneate, not sub-cordate, bases:
young branches moderately stout with
cylindric buds : accrescent calyx-lobes
*7 to “8 in, broad - ... 13. D. alatus.
1. DIPTEROCARPUS CRINITUS, Dyer in Hook. fil. F1. Br. Ind. I. 296.
A tree 90 to 150 fect high : young branches, petioles, under surface of
midrib and nerves, pedicels and outer surface of bracts of inflorescence
clothed with stift yellowish-brown fascicled hairs. ZLeaves very coria-
ceous, ovate or more usually obovate, acute, the base rounded or sub-
acute; the edge entive, fringed with fascicled hairs, recurved (at least
when dry) ; both surfaces sparsely hispid when young, glabrescent when
old; main nerves 12 to 18 pairs, spreading, rather straight, very
prominent on the lower, depressed on the upper, surface ; length 3 to
5 in., breadth 1'75 to 275 in., petiole 1 to 125 in. Racemes about 6-
flowered. Flowers nearly 2 in. long. Calyx glaucous, glabrous. Petals
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puberulous, linear, blunt. Stamens 15. Fruit (immature) ellipsoid, wing-
less, glaucous, smooth ; the enlarged calyx-lobes linear-oblong, blunt, 3-
nerved, inconspicuously reticulate, shining, 3'5 in. long and 6 to -8 in.
broad. Dyer in Journ. Bot. 1874, p. 103. D. hirtus, Vesque, Comptes-
Rendus, 1874, 78, p. 627; Journ. Bot. 1874, p. 151; Dyer L. c. 154,

Malacca ; Maingay (Kew Distrib.) No. 196.

Perak ; Scortechini, No. 1955, Distrie. Borneo: (fide Dyer), Beceari,
779, 1883.

Burck (Ann. Jard. Bot. Buitenzorg, Vol. 6, p 196) reduces this to
D. Tamparan, Korth. Korthals however describes the fruit of that
species as having accrescent calyx-lobes 13 inches long by 3 broad.

2. Drprerocarrus ScorTECHINI, King, n. sp. A large tree: young
branches rather stout, densely clothed, (as are the short cylindric buds,
the petioles and racemes) with large tufts of coarse, brownish, shining
hairs. Leaves coriaceous, elliptic-ovate, or sometimes elliptic-sub-ovate,
sub-entire, abruptly and shortly acuminate, slightly narrowed to the
rounded base; upper surface glabrous or glabrescent, the nerves sparse-
ly stellate-pubescent, the midrib tomentose; under surface sparsely
stellate-pubescent, the nerves (and especially the midrib) with long
silky hairs intermixed: main nerves 16 to 18 pairs, straight, oblique,
very prominent beneath : length 6 to 7'5 in., breadth 3 to 3'5 in, petiole
1 to 1'21in. Racemes few-flowered, short. Frust (P immature) ovoid,
contracted under the mouth, glaucous, stellate-pubescent, *75 in. long
and ‘5 in. in diam; accrescent calyx-lobes linear-oblong, reticulate,
slightly mnarrowed in the lower half, the apex obtuse, obscurely 3-
nerved (the middle nerve bold, the two lateral faint), 4 to 5 in. long and
‘8 to 1 in. broad.

Perak ; Scortechini, No. 1813,

This is closely allied to D. crinitus, Dyer, to which Scortechini
doubtfully referred it. It differs from D. erinitus in its larger leaves
and stellate-pubescent fruit. It has also a different time of flowering;
for, as Scortechini remarks in his field notes, this is in immature fruit
in the beginning of March, while D. crinitus does not come into flower
until the end of April.

3. Driprerocarrus SkINNERI, King, n. sp. A tall tree; young
branches thin, deciduously tawny-pubescent. Buds cylindric, narrow,
golden-sericeous. Leaves oblong-elliptic, narrowed in the upper half or
third to the acute or shortly acuminate apex, slightly narrowed to the
rounded base, upper surface glabrous or sparsely adpressed-pubescent,
the midrib tomentose, the lower sparsely stellate-pubescent, the midrib
and 16 to 19 pairs of straight oblique nerves adpressed-sericeous ;
nerves prominent on the lower, faint on the upper, surface when dry :
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length 5 to 8 in., breadth 2:25 to 3 in.; petiole '7 to ‘9 in., tomentose.
Racemes simple, short, 2- or 3-flowered, pubescent. Flowers 25 in. long.
Calyr with narrowly campanulate tube, covered outside with minute,
pale, stellate tomentum. Petals linear-oblong, blunt, more or less pubes-
cent outside. Fruit (?immature) globular-ovoid, glabrous, '65 in. in
diam. : accrescent calyx-lobes glabrous, reticulate, linear, blunt, con-
tracted at the very base, nearly 5 in. long and about ‘75 in. broad.

Penang; at the back of West Hill, at an elevation of 1,000 feet.
Curtis No. 1403.

A very distinet species known only by Mr. Curtis’ scanty speci-
mens. I have named it in honour of Mr. Skinner, Resident Councellor
of Penang.

4. DipTEROCARPUS TURBINATUS, Gaertn. f. Fruet. III. 51, t. 188,
A tree 80 to 100 feet high: young shoots rather slender, at first minute-
Iv velvety, pale grey, afterwards glabrous: buds cylindrie, softly pale
pubescent  Leaves thinly coriaceous, elliptic or ovate-elliptic, acute
or shortly acuminate, the base rounded or sub-cordate, the edges
slichtly undulate, sometimes sub-crenate; both surfaces glabrous, or
the lower puberulous especially on the midrib and nerves : main nerves
12 to 18 pairs, straight, oblique, prominent on the lower surface;
Tength 45 to 11 in., breadth 25 to 525 in.; petiole 1 to 1'5 in., glabrous
or pubescent @ stipules tawny-velvety in the lower part but pubescent to-
wards the apex. Racemes 3- to 5-flowered. Flowers 1:25 to 1'5 in. long.
C'ulyz-tube obconie, glabrous, smooth, not winged. Petuls linear-oblong,
obtuse, more or less canescent.  Fruit ellipsoid-ovoid, tapering to each end
when young : globular when ripe and ‘75 in. in diam., with neither
wings nor ridees ; the two accrescent calyx-lobes glabrous, conspicuously
reticulate, obscurely 3-nerved, oblong-lanceolate, obtuse, 4 to 45 in.
Tong and 1°25 in. broad ; the three small lobes of the calyx deltoid, very
short. Roxb. Hort. Beng. 42; FL Ind. II. 612; Corom. Plants III.,
10 t. 213. Ham. in Mem. Wern. Soc. VI. 300 : Wall Cat. 952; A. DC.
Prod. XVI. 2, 607; W. and Arn. Prod. 85; Dyer in Hook. fil. F1.
Br. Ind. I, 295: Journ. Bot. 1874, p. 102 t. 143, fiz. 13: Kurz. For. FL
Burm. I. 114. D, laevis, Ham. 1. e¢. 299.; A. DC. 1 c. 607. 'W. and A.
Prod. 85: Kurz, 1. c¢. 114.  ?D. ndicus, Bedd. Forest. Rep. 1864-5,
17 cum tab.; Flora Sylvat. t. 94.

Assam, Cachar, Chittagong, Burmah, S. India.

Var. andainanica : enlarged calyx-lobes lincar-oblong, not oblanceo-
late, *75 in. broad ; leaves broadly ovate, sub-cuneate at the base.

South Andaman : common.

Following Dyer, I have included under this the plant named D.
lacris hy Buchanan Hamilton in the Memoirs of the Wernerian Society,
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Vol. VI. p. 299. Hamilton distinguishes his species D. laevis by its
flattened branchlets, and perfectly glabrous leaves and petioles, while
D. tuberculatus Gaertn. has terete branches and pubescent leaves and
petioles. The former (called Dulia Garjan, by the natives of Chitta-
gong) yields, he says, no wood-oil; while the latter (called Telia
Garjan) does. The materials before me do not enable me to differen-
tiate the two as species. Moreover, specimens sent to me by Dr. E.
Thurston, Reporter on Economic Products to the Government of India,
(and which had been collected by the Forest Officer of Chittagong
under the vernacular names Dulia and Telia Garjan) appear exactly
alike. Careful investigation in the field may however prove that there
is some better basis for Hamilton’s view than the trifling differences
which he has noted in the outline of the branchlets and the pubeszence
of the leaves. I am not at all satisfied that the Southern Indian tree
named D. indicus by Beddome is rightly reduced here. Better Herba-
rium specimens than any which I have seen, and investigation in the
field, are I think required to settle this point also.

5. Drererocareus Kerrir, King, n. sp. A tall tree; all parts,
except the petals, glabrous; young branches thin, slightly flattened
at the tips, not annular. Buds narrow, cylindrie. Leaves coriaceous, ovate-
elliptic, acute or very shortly and bluntly acuminate, the edges undulate,
the base cuneate; main nerves 8 to 11 pairs, oblique, straight, bold and
shining on the lower surface; length 3 to 4 in., breadth 2 to 2'5 in.,
petiole "9 to 1'1 in. Pawicles short, spreading, few-flowered. Flowers
1'5in, long. Calyx-tube glaucons. Petals linear-oblong, obtuse, more
or less pubescent or tomentose towards their middle externally. Fruit
turbinate, smooth, 1to1-15 in. in diam.; accrescent calyx-lobes linear-
oblong, blunt, reticulate, 3-nerved, 4'5 to 5 in. long, and 125 to 1'5 in.
broad ; minor lobes very short, broad, rounded.

Malacca ; Maingay (Kew Distrib. ) No. 199, Griffith 727, Derry 1032,
Pangkore ; on Gunong Yunggal, Curtis No. 1561.

Mr. Curtis describes this as a very large tree yielding an oil. Tt
resembles D. Hasseltiz, Bl., but has much smaller leaves.

I have named this species in honour of Dr. Kerr, an enthusiastic
Botanist much interested in the Malayan Flora. Closely allied to this,
and perhaps identical with it, is the tree represented by Mr. Curtis’
specimen (Waterfall, Penang) No. 1653. The young wood of the
latter is however paler than that of D. Kerrii from Pangkore and
Malacca, and the leaves are puberulous, not glabrous, beneath. I have
seen no flowers of it.

6. Dirrerocarrus corNUTUS, Dyer in Hook. fil. F1. Br. Ind. T, 20¢.
A tree 50 to 70 feet high: young branches stout, compressed, minutely
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rufous-tomentose with a few scattered longer hairs. Leaves large,
coriaceous, oblong, blunt at each end, the edges undulate or obscurely
sinuate-crenate: upper surface glabrous, the midrib and nerves pale
when dry: under surface densely covered with minute, pale, stellate
tomentum : main nerves 16 to 20 pairs, prominent, spreading, straight,
the transverse veins rather distinet : length 9 to 14 in., breadth 5 to 8
in., petiole 2 to 3 in.; stipules rufous-sericeous, the hairs fascicled.
Racenmes 7- or 8-flowered.  Flowers 1°75 in long. Calyr-tube 5-winged,
canescent, the short lobes very obtuse. Pefals oblong or sub-spathulate,
stellate-canescent. Iruit about 1 in. long, sub-globular, with 5 thick
short wings in its upper half; enlarged calyx-lobes linear, obtuse, 5 or
6 in. long and 1'25 to 1-75 in. broad, shining, boldly 3-nerved, reticulate.
Dycr in Journ. Bot. 1874 p. 103, t. 143, fig. 15.  Parinarium dilleni-
Suliwm, R. Br. Wall. Cat. No. 7520.  Petrocarya dillenifolia, Steud.
Nomenecl. II, 309.

Singapore: Wallich. Malacea : Maingay (Kew Distrib.) No. 197.
Penang : Curtis No. 1402, Perak: Wray, No. 4160.

It was Sir Joseph Hooker who first pointed out that the Walli-
chian plant No. 7520, issued as Parinarium, belongs really to this
species.

7. Dirterncarros FAGINEUS, Vesque in Comptes-Rendus, tome 78,
p. 626 Journ. Bot. for 1874, p. 149. A tree 40 to 80 feet high : young
Lranches slender, at first minutely pulverulent tawny-pubescent, ulti-
matcly glabresent or glabrous and dark-coloured, the buds cylindric.
Leaves coriaccous, ellipticovate to elliptic-lanceolate, acute, the edges
entirve or sub-undualate-crenulate, the base cuncate, both surfaces puberu-
lTous cspecially on the midrih and nerves ; main nerves 10 to 13 pairs,
ctraieht, oblique, prominent on the sub-glaucous lower surface ; length
25 o 525 in, breadth 1'3 to 1'75.  Racemes slender, 1- to 4-flowered.
Flomers whont 125 in. long.  Calyz-tube campanulate, not constricted
at the month, S-angled.  Ripe fruit cllipsoid, tapering more at the base
than at the apex, S-angled, glaucous, 1 in. long: accrescent calyx-lobes
lincar-oblong, obtuse, contracted at the base, 3-nerved, 25 to 3 in.
long and about 75 in. broad. D. prismaticus, Dyer Journ. Bot. 1874,
pp. 104, 152, t. 144 fig. 17, Dipterocaipus, sp. Hook. fil. in Linn. Trans.
XXIII, 161.

Perak : King’s Collector No. 3527, Scortechini. Penang; Curtis
No. 1401

D. fagineus, Vesque, has been collected hitherto only in Borneo
(Beceari No. 3008 and Motley No. 143,) and the leaves are deseribed
Ly Dycras heing papyraccous in texture and having about 8 pairs of
lateral nerves. The leaves of the Perak tree which I now refer to this
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species, are coriaceous and have 10 to 13 pairs of nerves. The Perak plant
may therefore belong to a distinct, but closely allied, species. Curtis’
Penang specimens (No. 1401) are quite glabrous in all parts except the
petals.

8. D1PTEROCARPUS OBLONGIFOLIUS, Blume, Mus. Bot. Lugd. Bat, II,
36. A tall tree: young branches glabrous, dark-coloured, sparsely
lenticellate ; buds cylindric. Leaves coriaceous, oblong or elliptic-
oblong, shortly and bluntly acuminate, the edges sub-undulate, the
base cuneate ; both surfaces shining, glabrous, the midrib and 13 to 16
pairs of straight bold nerves with a few stellate hairs along their
sides: length 6 to 8 in., breadth 2 to 275 in., petiole ‘9 to 1'1 in.
Racemes slightly supra-axillary, densely tawny-tomentose, bifurcating,
each branch with 3 to 5 flowers and several linear membranous decid-
nous bracts. Flowers about 2'5 in. long. Calyx-tube fusiform, slightly
contracted at the mouth, 1 in. long, boldly 5-angled, densely stellate
tawny-tomentose as are the 3 minor calyx lobes; the 2 larger linear-
oblanceolate lobes sparsely stellate-pubescent, boldly 1-nerved and with
2 obscure lateral merves. Ripe fruit unknown. Miq., F1. Ind. Bat. T,
pt. 2, p. 498 ; A.DC. Prod. XXI. 2, 614; Dyer in Journ. Bot. 1874, 105.
D. stenopterus, Vesque, Comptes-Reundus, tome 78, p. 625; Journ. Bot.
1874, p. 150.

Perak, Scortechini. Di1sTrTB. Borneo, Sumatra,

Except as regards inflorescence, the Perak specimens of this are
practically glabrous. In Bornean specimens, however, the young parts,
buds and petioles are fusco-tomentose. (Dyer L. ¢.)

9. DIPTEROCARPUS GRANDIFLORUS, Blanco, Fl. Filipp. Ed. 2, 314.
A tree 80 to 120 feet high: young branches rather stout, sub-compressed,
at first hoary-puberulous, but finally quite glabrous, nearly black when
dry ; leaf-buds shortly ovoid, minutely pale-canescent. Leaves coriaceous,
ovate-elliptic, shortly acuminate ; the base broad, rounded or sub-truncate,
sub-cordate ; the edges entire or obscurely undulate-crenate, both sur-
faces glabrous; main nerves 14 to 16 pairs, spreading, rather straight,
prominent on the lower, obsolete on the upper, surface; length 6 to 9
in., breadth 3:5 to 5 in.; petiole 2 to 3 in. long, glabrous. Racemes
about 4-flowered. Ilowers articulated to the rachis, 2 in. long. Calya-
tube 5-winged from base to apex. Petals linear-oblong. I'ruit oblong, 2'5
in. long, wings stout, *5 in. or more in width; the 2 accrescent lobes of
the calyx oblong, obtuse, glabrous, reticulate, 3-nerved, the mesial
nerve the longest and most distinet, 7 to 9 in. long and 15 to 2 in. broad,
the smaller calyx lobes sub-orbicular. A.DC. Prod. XVI., 2 p. 612;
Dyer in Journ. Bot. 1874, p. 106, t. 145, fig 19; Burck in Ann. du
Jard. Bot. Buitenzorg, vol 6, 201. D. Blanco?, Bl., Mus. Lugd. Bat. IIL.

J. . 13
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35. D. Motleyanus, Hook. fil. in Trans. Linn. Soc. XXIII. 159. A.DC.
in DC. Prod. XVI,, pt. 2, 611. D. pterygocalyx, Scheff. Obs. Phyt.
11. 35; Dyer in Hook. fil. Fl. Br. Ind. I, 208. Mocanera grandiflora,
Blanco, Fl. Filipp. Ed, T, 451. Anisoptera? Turcz. in Bull. Soc. Nat.
Mose. 1858, T, 233.

Malacea: Maingay (Kew Distrib.) No. 198. Penang: Curtis 424.
Perak: Scortechini 1521b. Distris. Bangka, Teysmann, (?) Philip-
pines.

The late Father Scortechini’s field notes contain the following
account of the flower: ¢ The petals of this are red inside in the middle,
but pale towards the margins; the stamens are numerous, 2-seriate,
united in a ving by their enlarged bases, falling off together : staminodes
many, short, adpressed to the ovary. Ovary pubescent, scaly towards
the base. Fruiting-calyx reddish.” The species comes mnear D.
Griitldd s but is distinguished from it by the chavacters which I have
noted under that species.  Flowers of D. Grifjithiv are, however, wanting
for comparison.

10. DipTEROCARPUS KUNSTLERL, King, n. sp. A tree 80 to 120 feet
hich; voung braunches flattencd, at first sparsely covered with minute
scwrfy deciduous pubescence, ultimately glabrous, but always with
oblique tawny-tomentose annuli.  Buds narrowly ecylindrie, hoary-
cancscent.  Leaves elliptic or sub-rotund-elliptic, very shortly acumi-
nate, the base rounded or sub-cuneate, the edges undulate or sub-
crenate, both surfaces glabrous: main nerves 16 to 18 pairs, oblique,
straicht, prominent on the lower surface: length 7'5 to 11 in., breadth
45 to 7 in, petiole 1'5 to 2 in.  Racemes 6 to 8 in. long, often bifid, 4-
to G-flowered, glabrous.  Flowers 2:5 to 3 in. long, glaucous. Calyz-tube
narrowly obconie, 5-winged, glaucous. Petals linear, obtuse, glaucous.
Froit sub-globular, an inch or more long, with 5 wings about 25 in.
wide @ acerescent calyx-lobes oblong, obtuse, slightly narrowed towards
the base, glubrous, reticulate, 3-nerved, 6 or 7 in. long and about 1-25
in. broad.

Perak : King’s Collector, Nos. 3638, 3798, 7508 and 7606.

Allied to D. grandiflorus ; but with larger leaves, smaller fruit
and different buds. Allied also to D. Griffithii but with smaller fruit
and different huds.  This species has leaves like D. #rinervis Bl. and
D. vetusus Bl, but differs from these in having winged fruit : it also
rezernbles D, Dyeri, Pierre, which, however, has longer leaves with
hairy petioles and more narrowly winged fruit.

11. Dirrerocarevs Grirrrrail, Mig. Ann. Mus. Lugd. Bat, T, 213,
A tree 100 to 125 feet high: young branches stout, sub-compressed,
minutely tawny-canescent ; the leaf buds ovoid, densely covered with
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yellowish-brown shining hair. Leaves coriaceous, broadly ovate, usually
slightly narrowed to the rounded base, but sometimes the base truncate-
ly sub-cordate, the apex acute or shortly acuminate, both surfaces
glabrous, the upper shining; main nerves 12 to 14 pairs, spreading,
straight, slightly prominent on the lower surface: length 5 to 11 in.,
breadth 3 to 55 in., petiole 2:25 to 35 in. Racemes 3- or 4-flowered.
Flowers 1'5 in. long. Calyz ob-conie, sub-glabrous, 5-winged. Fruit
oblong, 25 in. long, the wings extending from base to apex, stout, -5
in. or more broad : accrescent lobes of calyx oblong, obtuse, glabrous,
reticulate, boldly 3-nerved, 5 to 7 in. long and about 1-75 in. broad.
A.DC. in DC. Prod. XVI, Pt. 2, 611 ; Dyer in Hook. fil. Fl. Br. Ind.
I, 299: Journ. Bot. 1874, 107. Kurz For. Flora Burm. I, 116. D.
grandiflorus Griff. Notul. IV, 515 (not of Blanco).

S. Andaman: Kurz, King’s Collector.

This closely resembles D. grandiflorus, Blanco, but the two may
be readily distingnished by their young branches and leaf-buds. The
young branches of this species are pale canescent and its leaf-buds
broad and golden sericeous; while the branchlets of D. grandiflorus
are quite glabrous and dark-coloured and the buds are narrow and pale
canescent.

12. DipTEROCARPUS INCANUS, Roxb. Hort. Beng. 42; Fl. Ind. II.
614. A tall tree: young shoots terete, stout, densely but minutely
tawny-tomentose ; the buds short, ovoid, thick, with longer tomentum
than the branchlets. Leaves coriaceous, broadly ovate, acute or sub-
acute, the base rounded or sub-cordate, the edges undulate; upper
surface glabrous, the midrib alone slightly pubescent: under surface
uniformly pale, shortly but softly stellate-pubescent, the midrib
and nerves tomentose. main mnerves 12 to 15 pairs, oblique,
straight, prominent on the lower surface; length 5 to 8 in., breadth
25 to 475 in.; petiole '8 to 1°25 in., pubescent. Flowers about 1 in,
long, usually in racemes but occasionally in short 7- or 8-flowered
panicles. Calyz-tube ob-conic, 5-winged, minutely tomentose. Petals
oblong, obtuse. Fruit sub-globose, about 1 in. in diam., 5-winged from
base to apex ; the wings thin, from ‘25 to *5 in, broad ; the 2 accrescent
lobes of the calyx narrowly oblong, obtuse, glabrous, much reticulate,
3.nerved in the lower half, when mature 5'5 in. long and nearly 1'5
in. broad ; the 3 minor lobes sub-orbicular. Wight & Ain. Prod. 84;
A.DC. Prod. XVI. 2, 611; Dyer in Hook. fil. F1. Br. Ind. I, 298; Journ.
Bot. 1874, p. 106.

8. Andaman: common. Distrip. Burmah, Kurz, Herb. No. 2109
(in part).

The plant here described under the name D. dncanus closely re-
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sembles D. alatus, Roxb.; but its flowers ave shorter, the leaves are
more broadly ovate, and have rounded or cordate, not cuneate, bases,
while the pubescence of the lower surface is paler and more uniform
and the young branchlets and leaf-buds are stouter. Moreover the
accrescent lobes of the calyx are longer and mnearly twice as
broad : the 5 wings of the calyx-tube are also broader. Roxburgh’s
description of his species D. tncanus is very brief ; he left no drawing
of it at Calcutta; and no authentic specimens of his own naming
appear to exist. It is therefore impossible to decide with absolute
certainty what Roxburgl’s D. dncanus is. At Kew Mr, Dyer accepts
Wurz's Pegu specimen No. 2109 as belonging to it, and the specimens
recently brought from the S. Andaman by my collectors agree with
that number of Kurz’s.

13. Dirterocarets ALATUS, Roxb. Hort. Beng. 42 ; F1. Ind. IT 614.
A tree S0 to 125 feet high : young branches terete, rather stout, softly
and minutely pubescent; the buds narrow, rufous-sericeouns. Leaves coria-
coons, ovate-elliptie, the apex acute, the base cuneate, the edges undu-
Lute s upper surface glabrous except the minutely tomentose nerves and
mideih: Tower sparsely and minutely stellate-pubescent, the 10 to 14
pairs of oblique rather straight prominent main nerves densely tomen-
tosc: length 5 to 8 du., breadth 275 to 45 in.; petiole 1 to 15 in,
pubescent s stipules  sericecous-pubescent.  Panicles 6- or 7-flowered.
Flowers about 145 in. long. Calyx-lube ob-conie, 5-winged, stellate-pubes-
cent, as are the linear-oblong petals. ZIruit globose, 1 in. in diam.,
pubcrulons, S-winged from base to apex ; the wings glabrous, thin and
about 5 in broad; the 2 acercscent lobes of the calyx linear-oblong,
obtuse, olabrous, much reticulate, 3-nerved in the lower half, 45 in.
lome and -7 or "o in. broad : the 3 unenlarged lobes obtuse. Wall. Cat.
5n s AL DCL Prode XYL 2, 611 4 part : Dyer in Hook. fil. F1. Br. Ind.
I 2o=:Jowrn, Bot, 1874, p. 106 (excl. syn. D. costatus, Gaerte.) Kurz
For. Flora Burm. 1. 116; Picrre Flore Forest. Coch-Chine, . 212,
Oleozylon balsamiferum Wall. Cat. p. 157,

Burnah : Wallich, Brandis, Helfer No. 730, Kurz. Andamans P

Gewrtner’s figure and description of his D. costatus are confined to
the fruit only.  The former is that of a Dipterocarpus with the elongat-
ed calyx-lobes of D. alulus, Roxh., but with the 5 wings on the tube of
the calyx very nairow, whereas those of Roxburgh’s D. alatus are
very broad.  Dyer (F. B. 1. i, 298) expresses his belief that Gaertner’s
figuce is a bad representation of D. alatus, Roxb., and he reduces
Guertner’s D, costatus to Roxburgh’s D. alatus. M. De Candolle, on the
other hand, retains D. costatus, Gaertn. as a good species and in
this he is followed by Kurz; but Messrs. Dyer and De Candolle agree
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that the D. costatus described by Roxburgh is a different plant from
Gaertner’s.  For Mr. Dyer it is still a doubtful species; while M. De
Candolle reduces it to D. angustifolius W. & A., which for Dyer is in its
turn a doubtful species. A careful examination of the material now
collected at Calcutta and at Kew leads me to believe that D. costatus,
Gaertn., is a perfectly good species, and that the best character to
distinguish it from Roxburgh’s D. alatus is the narrowness of the wings
of the calyx-tube. Specimens collected in Burmah by Kurz (No. 113 of
his Herbm.) and by Brandis, have fruits exactly like that figured by
Gaertner. Moreover I see no reason for thinking that the tree describ-
ed by Roxburgh (FL Ind. IT; 614) as D. costatus, Gaertn., is anything
else than Gaertner’s plant. Mr. Dyer (Journ. Bot. 1874, p. 153) ex-
presses the opinion that D. Lemesler, Vesque—a species collected on the
island of Pulo Condor off the Cambodian coast—is reducible to D.
alatus, Roxb.

It is very doubtful whether D. alatus, Roxb., occurs in the Anda-
mans. I have seen no specimens of it from these islands, and I give it
as an Andaman plant on the authority of the “Flora of British India.”

Besides the preceding, there are various other species of Dipterocarpus
in the Calcutta Herbarinm from localities within the British Malayan
vegion which, for want of sufficient materials, I am unable to describe.
Chief amongst these are :=—

(1) Cartis No. 1560 from Penang, a species with winged calyx-tube.

(2) A species from Perak, represented in Scortechini’s collection
(without number) by fruits resembling those of D. Lowiv H., f., D. tntri-
catus, Dyer, and D. lamellatus, Hoolk. fil.

(3) A species from the Andamans with leaves resembling those of
D. Grifithii, Miq., but with globular fruit which has neither angles nor
wings on the calyx-tube. This possibly may be a form of D. pilosus,
Roxb.

(4) A Perak species (Herb. Scortechini mixed with No. 1478) re-
presented by fruits something like those of D. fagineus, Vesque, but
with the calyx-tube winged, not angled.

(5) A Perak species represented by leaf-twigs and loose fruit of a
species resembling both D. fagineus, Vesque, and D. gracilis, Bl., but
differing from both.

(6) A species from Perak (Wray No. 4031) having leaves like
D. Griffithii, Miq., but with shorter petioles, and having also fruit 1uther
like D. Grifithit, but the calyx-tube with narrower wings, and the
fainor calyx-lobes smaller,
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2. Ax1sopTERA, Korth,

Resinous trees. Leaves coriaceous, entire, feather-veined and finely
reticulate ; stipules small, fugacious or inconspicuous. Flowers in lax
terminal panicles  Calyx-tube very short, adnate to the base of the
ovary; the segments imbricate, then subvalvate. Stamens o ; anthers
ovoid with a long subulate connective, outer valves larger. Ovary 3-
(rarely 4- 5-) celled; style fleshy, ovoid or oblong, with an attennate
3-5-fid apex; ovules 2 in each cell. Iruit adnate to the calyx-tube, in-
dehiscent, l-seeded, crowned by the acerescent calyx-segments, of which
2 form linear-oblong lobes. Cotyledons fleshy, unequal ; radicle superior.
—Distris, Malay Peninsula and Archipelago to New Guinea. Species
about 6.

1. Axtsorrera Crrrisi, Dyer MSS. A tree 80 to 120 feet high :
voung branches slender, minutely scurfy-tomentose. ILeaves oblong,
tapering to both ends, the apex sub-acute or acute, the base narrowed but
rounded ; the upper surface glabrous, shining, the lower densely ochra-
ccous-lepidote and sparsely stellate-pubescent; main nerves 18 to 20
pairs. spreading : length 2 to 3'5 in., breadth 75 to 1'25 in., petiole 5
to 75 in.  Accrescent calyx-lobes 3'5 to 45 in. long, linear-spathulate,
shining, 3-nerved : the transverse veins bold and numerous.

Penang: Curtis. Perak: King’s Collectors.

Var. latijolia: leaves broadly elliptic, blunt, the bases rounded but
narrowed.

Penang : Curtis, No. 1400.

The vernacular name of this in Penang is Ringkong.

3. VaTtica, Linn,

Large or moderately sized resinous trees. ILeaves coriaceous, entire,
feather-veined and finely reticulate ; stipules small, fugacious or incon-
spicuous,  Ilowers in axillary and terminal panicles, usually tomentose
before expansion,  Calyz-tube short, free, or adnate to the base of the
ovary ; segments somewhat acute, imbricate, then sub-valvate. Stamens
15;
3-celled ; style short, subulate, or apex clavate or capitate; stigma entire
or 3-toothed; ovules 2 in each cell. Fruit leathery, indehiscent, 1-
sceded, surrounded by and sometimes partly adnate to the accrescent,
membranous, nerved and reticulate calyx-lobes, two of which expand
into narrow wings 2 or 3 in. long, the other three being much smaller,
Cotyledons fleshy,

Distrie, Tropical Asia and chiefly Malaya ; species about 10.

Synaptea is a genus established by Griffith (Notulee IV., 516, Tab.
985 A, fig V.) for a tree collected at Mergui, and named by him Synap-

anthers oblong, external valves larger, connective apiculate. Ovary
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tea odorata. This plant has been named Synaptea grandiflora by Kurz,
(Journ. A.S., Beng., 1870, 2, 65), and Anisoptera odorata Kurz, (For. Flor.
Burm. I, 112), while Dyer has identified it with Hopea grandiflora, Wall,
Cat. 958, and reduced it to Vatica grandiflora (F.B.L., 1., 301).

The characters of the genus Synaptea, as given by its author, are
practically those of Vatice, Linneus (Mantissa II., p. 152-3, No.
1311), except that, whereas in the Linnsan description nothing is
sald about the fruit or its relation to the calyx, Griffith distinctly
explains that he has given the name Synaptea because the ovary is
adnate to the calyx. He does not say to what extent adnate, but,
in fruiting specimens of his Synaptea odorata, the adhesion extends to
the lower part only. In the ¢ Mantissa” of Linneeus, only one species
of Vatica is described, wviz., V. chinensis; and of the specimen thus
named in the Linnman Herbarium, Sir J. G. Smith publishes a figure
(Smith Ic., ined., t. 36.). This figure however does not show clearly
whether the base of the ovary is, or is not, adherent to the calyx,
and the fruit is not figured at all. A reference to Linnsus’ speci-
men ought to settle what V. chinensis really is; but unfortunately
it has not settled it. I have not myself examined the actual Lin-
nean specimen; but the opinions of botanists who have examined
it vary as to its identity. The plant is generally admitted not to
be of Chinese origin, for mo Dipterocarp is known to inhabit
China. Wight and Arnot are of opinion (Prod. 84) that Vatica
chinensis is the same as Vatica laccifera, W. A. (Shorea Talura,
Roxb.—fide Dyer). Alph. De Candolle (Prod. XV1I., 2, p. 619) keeps up
the species V. chinensis, while Dyer (FL Br. Ind., I, 302) reduces it to
Vatica Roxburghiana, Blume (Mus. Bot. Lugd. Bat. II, 31. t. 7.),
Blume’s Vatica Roxburghiana, being, as the citations and figure given
by that author show, the Vateria Roxburghiana of Wight’s Illustrations,
p- 87, and Icones t. 26. It cannot be demonstrated, therefore, either from
Linnseus’ description or specimen, or from Smith’s figure of the latter,
whether Linneeus intended his genus Vatica to include only plants with
the ovary and fruit free from the calyx, or whether plants in which
there is such partial adhesion might not also be admitted. If the
latter were the case there would be no occasion to keep up the genus
Synaptea. This is the view adopted by Messrs. Hooker and Bentham,
who remark of Synaptea, “ex descriptione auctoris verisimiliter ad
Vaticam referenda est.” This view is also adopted by Dyer, in “ Hooker’s
Flora of British India,” where he reduces Synaptea odorata, Griff., to the
genus Vatica, Section Hu-Vatica. This view is also to a certain extent
adopted by Burck who (Ann. Jard. Bot. Buitenzorg) makes Synaptea
a section of Vatica, characterised by having the lobes of the fruiting
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calyx unequally accrescent, two of them being much elongate, and the
Jruit being partly {nferior; while the section Ifu-Vatica, as proposed by
Bentham and Hoolker originally, and adopted by Burck, is characterised
by having the same fruiting calyx as Synaptea ; nothing being said about
the adhesion between the calyx and the fruit. Pierre, on the other hand,
keeps up Synaptea as a genus on account of the presence of albumen
and the structure of the embryo (characters not easily worked in
herbarium specimens of this family). In my own opinion it appears
advisable to admit Syraptea as a section of Vatica, but to exclude
Isanais, Retinodendron, and Pachynocarpus, retaining these as distinct
genera.  Vatica would, according to this scheme, be divided into two
sections :—
I. Eu-Vatica :—Fruit free from the accrescent calyx, d.e., fruit
superior.
II. Synaptea :—Fruit adnate in its lower part to the accrescent
calyx, ¢ e., fruit half inferior.
Sect. I. Ev-Varica—Fruit quite free from the calyx.
Inflorescence and ripe fruit pale tomentose ;
flowers "4 in. long ... ... 1. V. perakensis.
Inflorescence and ripe fruit 1usty-t0mentose
Flowers 25 in. long; nerves of leaves 13
to 15 pairs; petioles '3 to *4 in. long ... 2. V. Lowi.
Flowers 45 in. long ; nerves of leaves 9
to 12 pairs; petioles ‘6 to 1'5 in. long... 3. V. Maingays.
Sect, IT. Sywvarrra —Calyx-wings adherent to the
ripe fruit for nearly half its length.
Leaves 9 to 10 in, long and with 18 to 20 pairs
of nerves 4. V. nitida.
Leaves 25 to 7 in. long, Wlth 6 to 13 pmrs
of nerves.
Larger lobes of calyx of fruit obovate and
very blunt.
Leaves with 6 to 8 pairs of faint

nerves 5. V. cinerea.
Leaves with 11 to 13 paws of bold
nerves v 6. V. Curtisie.

Larger lobes of calyx na,rrowly oblong,
Leaves oblong or elliptic-oblong,
with 9 to 11 pairs of mnerves;
petals narrowly oblong 7. V. faginea.
Leaves broadly elliptic, with 11 to 13
pairs of ncrves; petals broadly
elliptic ... e ... 8. V. Dyeri.
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Leaves 2'5 to 3'5. in. long, with about 7 or 8
pairs of faint, main nerves, minutely reticulate. 9. V. reticulata.

1. Varica PERAKENSIS, King, n. sp A tree 60 to 80 feet high ;
young branches slender, deciduously scurfily stellate-pubescent, the
bark rather pale. Leaves thinly coriaceous, oblong-lanceolate, rarely
oblanceolate, more or less bluntly acuminate, sometimes caudate, the
base cuneate; both surfaces glabrous, the midrib on the upper puberu-
lous ; main nerves 10 to 12 pairs, rather prominent beneath; length 25
to 4 in., breadth ‘8 to 1'3 in., petiole *4 to *5 in. Panicles axillary and
extra-axillary, crowded near the ends of the branches, 1 to 2 in. long,
minutely pale tomentose, as are the ovate-lanceolate calyx-lobes.
Flowers "4 in. long. Petals narrowly oblong, obtuse, glabrous. Stamens
slightly apiculate. Ovary minutely tomentose ; stigma conical. Ripe frust
*3 in. in diam., globose, the style persistent, minntely tomentose, quite
free from the calyx; the two accrescent calyx-lobes oblong-ob-lanceolate,
obtuse, obscurely 5-nerved, 2:5 in. long and 5 in. broad; minor lobes
unequal, lanceolate-acuminate, the largest about ‘85 in long.

Perak : King’s Collector, Wray ; a common tree. Pangkore : Curtis.

The nearest ally of this is Vatica Bantamensis, Benth. and Hook. ;
but that has rather larger and more coriaceous leaves, which are perfect-
ly glabrous ; larger flowers with petals scaly externally and a more scurfy
inflorescence ; moreover the whole of the accrescent calyx-lobes of its
fruit are more coriaceous and the minor lobes are blunter.

2. Varica Lowm, King, n. sp. A tree 60 to 80 feet high : young
branches, petioles, inflorescence and calyx densely rusty, scurfy-tomen-
tose with stellate hair intermixed, the branches ultimately glabrous
and with dark bark. Leaves coriaceous, oblong, sub-acute, the base
rounded ; both surfaces glabrous, the midrib puberulous on the upper;
main mnerves 13 to 15 pairs, spreading, slightly prominent bencath ;
length 25 to 35 in., breadth 1 to 1'5 in., petiole *3 to *4in. Panicles
axillary and terminal, much crowded towards the ends of the branches;
75 to 1'5 in. long, Flowers *25 in. long. Calyx-lobes lanceolate, acumi-
nate, oblique. Petals narrowly oblong, obtuse, almost glabrous. Stamens
short, unequal-sided, apiculate. Ovary depressed, tomentose, style
capitate. Ripe frust globular, 25 in. in diam, deciduously rufous-scurfy ;
the style persistent, quite free from the calyx. Two large calyx-wings
narrowly oblong, sub-acute, scarcely narrowed at the base, 5-nerved,
2'75 to 3 in. long, and ‘6 in. broad ; the three smaller lobes sub-equal,
about *5 or 6 in. long, lanceolate, obtuse.

Perak : Scortechini, No. 2108 ; King’s Collector, No. 7496.

This species is closely allied to V. Mazngayi, Dyer; but has smaller
flowers, and rather larger leaves with considerably longer petioles.

J. 1. 14
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3. Varica Maweavr, Dyer, in Hook. fil, Fl., Br., Ind. I, 302. A tall
tree: young branches slender, ultimately glabrous, but at first rusty
furfuraceous-tomentose, as are the inflorescence, calyx and ripe fruit.
Lenres coriaceous, oblong or obovate-oblong, shortly acuminate, the base
rounded, glabrous on both surfaces ; main nerves 9 to 12 pairs, slender,
curving, spreading; length 3 to 4°5 in., breadth 1 to 1'75 in., petiole
‘6 to 1'5 in.  Panicles short, few-flowered. Flowers *45 in. long. Calya-
segments oblong-lanceolate. Ouvary depressed, rufous-tomentose. Ripe
fruit globose, *25 in. in diam., the style persistent, rufous-tomentose ;
free from the calyx; the two large wings linear-oblong, sub-acute, not
contracted at the base, 5-nerved (the lateral nerves faint) 2 in. long
and "35 to *5 in. broad ; the 3 smaller lobes ovate, sub-acuminate, *75 in.
long, all glabrous.

Malaceca : Maingay (Kew Distrib.) No. 209.

Of this I have seen only Maingay’s specimens, which are not good.

4. Varica nirexs, King, n.sp. A tree 40 to 50 feet high : young
branches and petioles densely covered with coarse deciduous scaly
stellate tomentum, ultimately cinereous. JLeaves coriaceous, narrowly
oblong, acuminate, slightly narrowed to the rounded base ; both surfaces,
but especially the upper, shining, glabrous, the base on the lower
gparsely scaly-tomentose when young, finely reticulate; main nerves
18 to 20 pairs, spreading, prominent on the lower surface: length 9
to 10 in., breadth 2 in.; petiole *5 in., stout. Ripe fruit globular,
crowned by the persistent style, reticulate, ‘5 in. in diam., adnate for
half its length to the calyx; the two large wings of the calyx oblong,
glightly ob-lanceolate, obtuse, 3 in. long and ‘8 to '9 in, broad, the 3
ghorter wings ovate-acuminate, ‘8 in. long; all boldly 5-nerved and
shining.

Penang: Curtis, No., 1404.

This fine species is known only by Mr. Curtis’ imperfect speci-
mens, It is very distinet, being at once recognisable amongst the Indian
gpecies of Vatica by the gize of its leaves and calyx-wings.

5. Varica cixerea, King, n. sp. A tree about 40 feet high : young
branches rufescent-puberulous at the very tips, otherwise glabrous
and cinereous. Leaves thinly coriaceous, ovate-oblong to ovate-lanceo-
late, sub-acute, the base rounded or sub-cuneate ; both surfaces glabrous,
finely reticulate when dry; main nerves 6 to 8 pairs, spreading, faint ;
length 225 to 35 in., breadth <75 to 1'5 in., petiole *3 to *5 in. Panicles
mostly axillary, spreading, rusty scurfy-tomentose, 1'25 to 2 in. long.
Flowers 45 in. long.  Calyxz-lobes sub-equal, lanceolate, sub-acute,
tomentose on hoth swifaces. Pefals oblong-lanceolate, sub-acute, the
half of the outer surface which is outside in eestivation pubescent, other-
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wise glabrous. Stamens obtusely apiculate. Ovary depressed, minutely
tomentose ; stigma capitate. Fruit (not quite ripe) globular, umbonate,
attached for half its length to the calyx. The two larger calyx-wings
ob-lanceolate-oblong, obtuse or sub-acute, 5-nerved, flocculent-puberu-
lous near the base when young, ultimately glabrous, 2 in. long and 5 in.
wide ; the 3 smaller wings lanceolate, obtuse, ‘5 in. long.

Langani: Curtis, Nos. 2797 and 2798. Kedah: Curtis, Nos. 2096
and 2514.

‘When dried, the leaves of this are of a dull gray colour—hence the
specific name. Its fruit resembles that of the mext species, but the
leaves have fewer and less prominent nerves,

6. Varica Curtsi, King, n. sp. A tree about 40 feet high : young
branches, petioles, inflorescense and calyx brownish scurfy-pubescent,
ultimately glabrous. Leaves ovate-oblong, sub-acute, the base rounded,
both surfaces quite glabrous, reticulate; main nerves 11 to 13 pairs,
oblique, rather prominent beneath ; length 3 to 5 in., breadth 1'3 to
2'5 in., petiole ‘3 to *45 in. Racemes axillary, few-flowered, 1 to 1'25 in.
long. Flowers *35 in. long. Calyxz-lobes unequal, the 2 longer narrowly
oblong, obtuse; the 3 shorter lanceolate-acuminate. Petals elliptic,
slightly oblique, blunt, glabrous except the pubescent edge which is
external in the bud. Ripe fruit globular, *3 in. in diam., adherent
to the calyx for half its length, the larger calyx-lobes oblong-obovate,
usually obtuse, rarely sub-acute, 5-nerved, 1:75 to 2 in. long, and *7 in.
broad ; the smaller wings about *4 in. long.

Penang : Curtis, No. 1579.

7. VaricA FAGINEA, Dyer in Hook. fil. F1. Br. Ind., I, 301. A
tree 80 to 100 feet high: young branches slender, minutely cinereous
stellate-tomentose as is the inflorescence. ILeaves coriaceous, oblong
or elliptic-oblong, finely reticulate, glabrous; main nerves 9 to 11 pairs,
spreading, curving, thin but prominent when dry; length 4 to 5 in,
breadth 15 to 2 in. Panicles 25 in. long; flowers *5 in. long. Calya-
tube ribbed, minutely scurfy tomentose, the lobes wunequal. Petuls
narrowly oblong, blunt, glabrous except the pubescent outside edge.
Ovary hemispheric, minutely tomentose ; stigma capitate, lobed, Ripe
fruit globular, adherent for half its length to the calyx, about ‘25 in.
in diam., the style persistent; the 2 larger calyx-wings narrowly
oblong, or oblong-oblanceolate, obtuse, obscurely 5-nerved, 2 to 2-5 in.
long, and -5 to *7 in. broad near the apex ; the three smaller wings un-
equal, sub-spathulate, less than *5 in. long. Hopea faginea, Wall, Cat. 963
Shorea pinangiana, Wall.,, Cat. p. 157. Synaptea faginea, Pierre, For.
Flore Coch.-Chine, t. 242.

Penang: Wallich. Perak: King’s Collector, Nos. 3686 and 3765.
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8. Varica Drerr, King, n. sp. A tree 80 to 130 feet high: young
branches, panicles, and calyx on both surfaces densely rufous-floc-
culent-tomentose, with stellate hairs intermixed, the branches ulti-
mately glabrous and their bark pale. Leaves membranous, usually
broadly elliptic, rarely elliptic-oblong, sub-acute or very shortly and
bluntly acuminate, the base rounded, both surfaces quite glabrous,
finely reticulate: main merves 11 to 13 pairs, spreading, rather promi-
nent beneath : length 35 to 7 in,, breadth 1'6 to 3 in.; petiole '35 to
*5 in., flocculent-tomentose. Panicles axillary or terminal, cymose, 1'5
to 3 in.long. Flowers ‘4 in long. Calyx lobes unequal, the two larger
oblong and obtuse ; the three smaller lanceolate, acuminate. Petals
broadly elliptic, very obtuse, slightly marrowed to the truncate base,
much larger than the calyx-lobes, glabrous, except one of the ountside
edges which is adpressed-pubescent. Stamens short, unequal-sided,
bluntly apiculate  Ovary depressed-pubescent, the stigma capitate.
Ripe fruit conical, the two large accrescent calyx-wings narrowly oblan-
ceolate-oblong, blunt, 5-nerved, 1'25 in. long and 25 in, broad ; the three
smaller wings one-fourth of the size of the larger, lanceolate, obscurely
S-nerved. Synaptea Dyeri, Pierre Fl. Forest. Coch-Chine, t. 241.

Perak: King’s Collector, No. 7662. Distris.,, Cambodia, Lower
Cochin-China, Pierre.

The Perak specimens are not in fruit: but in flowers and leaves
they agree with Pierre’s specimens from Cambodia and Cochin-China.

9. Vamica rETICULATA, King, n. sp. A tree 60 to 80 feet high: all
parts except the inflorescence glabrous; young branches slender, dark-
coloured. Leaves coriaceous, oblong to ovate-lanceolate, tapering from
the middle to each end; the apex bluntly acuminate, the base very
cuneate and slightly unequal-sided, the edges snb-undulate ; both tur-
faces finely reticnlate when dry, the lower paler; main nerves 8 or 9
pairs, little more prominent than the secondary; length 25 to 35
in., breadth 1 to 1'25 in., petiole *4 in. Panicles axillary or terminal,
puberulous, 25 to 3'5 in. long, lax, few-flowered. IFlowers on long
pedicels.  Calyz-lobes unequal, lanceolate, more or less obtuse, densely
pubescent on both surfaces. Ovary hemispherical, ridged, densely
tomentose; style short, glabrous; stigma minute. Young fruit sub-
globular; fruiting calyx with 2 accrescent linear-oblong wings, the
other smaller ; all attached to the lower part of the fruit.

Perak : King’s Collector, No. 6969.

The only specimens which I have seen of this are without corolla,
stamens, or ripe fruit. The species is, however, a very distinct one,
and it is an unmistakeable Vatica. I have therefore ventured to name
it in spite of the imperfection of the material.
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4. Pexrtacue, A. DC.

Glabrous or puberulous resinous trees. Leaves broad, entire, penni-
nerved, with obtuseor cordate bases. Flowers large, panicled. Culyz-
tube short, the lobes imbricate, 2 being quite external. Stamens 15,
the filaments short, dilated ; anthers much larger than the filaments,
elongate, linear; the valves 4, sub-equal, each subulate at its apex,
the connective also prolonged into a stiff deflexed arm as long as the
appendages of the anther-valves, Ovary free; the style filiform, the
stigma slightly lobed. Fruit enclosed within the imbricate calyx-
lobes, of which two or more have elongated membranous reticulate
many-nerved wings. Species 3,—DBurmese, Siamese, and Malayan.

1. PextacME MALAYANA, King, n. sp. A tree 40 to 50 feet high :
young branches rather stout, dark-coloured, glabrous. Leaves sub-
coriaceous, rotund-ovate to broadly elliptic, the apex shortly and blunt-
ly acuminate, the base rounded or slightly emarginate; both surfaces
glabrous, pale when dry; main nerves 15 to 18 pairs, spreading, pro-
minent on both surfaces; length 5 to 7 in., breadth 275 to 45 in.,
petiole *75 to 11in. Panicles axillary, lax, few-flowered, 2'5 to 5 in.
long. Flowers *75 in, long and about as much in diameter when open,
pedicelled. Calyz-lobes more or less broadly ovate, acuminate, minutely
tomentose outside. Pefals three times as long as the calyx, elliptic,
spreading, puberulous on one-half outside, and glabrous on the other,
quite glabrous inside. Stamens 15, equal, erect, the filaments short and
broad ; the anthers elongate, narrow, with 5 apical awns, one of which
is deflexed and rather shorter and thicker than the other four. Ovary ovoid,
sub-glabrous, much shorter than the filiform style : stigma minute.
Ripe fruit ovate, apiculate, 1 in. long, glabrous ; calyx-wings all enlarg-
ed and reticulate except at the base ; the three outer narrowly oblong,
obtuse, and narrowed to the concave base, 9-nerved, 4 to 4'5 in. long, and
*65 to *75 in. broad ; the two inner lobes much narrower and fewera
nerved, about 2'5 in. long, or even shorter.

Langkani : Curtis, No. 2095.

_ The petals of this species are spreading, and the flower has quite an
unusual facies for the order. It is at once distinguished by its curiously
5-awned anthers. Four of these awns are the produced apices of the
anther cells, the fifth (the thicker and deflected one) is a prolongation
from the connective.

5. SHorREA, Roxb.
Glabrous, mealy, or pubescent resinous trees. Leaves entire or
sub-repand, pinnate-veined ; stipules large, coriaceous and persistent, or
minnte and fugacious. Flowers in axillary or terminal, lax, cymose
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panicles ; bracts persistent, caducous, or 0. Sepals ovate or lanceolate,
imbricate, 3 being external and 2 internal. Stamens 15 or 20, or 30;
anthers ovate or oblong, rarely linear; connective subulate-cuspidate,
rarely inappendiculate ; valves obtuse, rarely cuspidate, equal, or the
outer slightly larger. Owvary 3-celled, cells 2-ovuled; style subulate,
stigma entire or 3-toothed. Fruit with leathery, rarely with woody,
pericarp, l-celled, l-seeded, closely surrounded by the bases of the
persistent, usually accrescent, sepals, the 3 outer, or more rarely, all,
and sometimes none, of which are developed into 7- to 10-veined reti-
culate membranous linear-oblong wings. Cofyledons fleshy, unequal,
usually enclosing the superior radicle. DisrriB—Tropical Asia and
chiefly the Malayan Archipelago : species about 60.

Sect. I, Ev.-Smorpa. Fruit little more than °5 in. long, its pericarp
leathery : three of the persistent sepals developed into membra-
nous wings many times longer than the fruit.

Anthers without apical appendages.
Lower surface of adult leaves minutely stel-

late-tomentose, not scaberulous . 1. 8. leprosula.
Lower surface of adult leaves glabrescent,

the axils of the nerves scaly v 2. 8. scutulata.
Lower surface of adult leaves quite glabrous,

of young leaves glaucous 3. 8. Curtisit.

Anthers mostly inappendiculate, a few Wxth a
minute apical appendage from the connective.
Stamens 30 e v 4 8. sericea.

Anthers with very short apical appendages from
the connective ; flowers sessile.
Leaves 2°5 to 4 in. long, the lower surfaces mi-
nutely pubescent : flower 25 in, long ; fruit
ovoid-globose, its largest wings 2:5 in. long 5. S. parvifolia.
Leaves 3 to 45 in. long, glabrous beneath :
flower 3 in. long: fruit turbinate, its .
largest wings 3'5 in. long ... 6. S. acuminata.
Leaves 4 to 6 in. long, glabrescent or glabr-
ous beneath; fruit narrowly ovoid, its
longest wings 3'5 to 4°5 in. long. ... 7. 8. macroptera.
Apical appendage from the connective much
louger than the anther.
Leaves glabrous on both surfaces, the lower
not pale,
Stamens 10 (?) ‘
Stamens 20,

. 8. Marwelliana.
. S. gratissima.

©
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Stamens 15
Flowers "2 to 25 in. long.
Main nerves of leaves 9 to 10 pairs,
faint ; petals not saccate at base ;
ovary ovoid-conical, tomentose,

style short . 10.

Main mnerves 6 or 7 pairs; petals
saccate at base; ovary hemis-

pheric, style long and slender ... 8.

Flowers ‘4 in. long, main nerves 9 to
11 pairs; style 3 times as long

as the globose ovary ... © e 11

Flowers *5 in. long, main nerves of
leaves 6 to 8 pairs; ovary elongate-
conic, style short, petals linear-

oblong ... e 12,

Flowers *65 in. long : nerves of leaves
12 to 16 pairs; ovary ovoid, style

long, filiform, petals ovate-lanceolate 13.
Leaves glaucous beneath =~ ... e 14,

Apical appendage of the connective with 3 to 5,
or many ciliz.
Stamens 30 : cilie radiating from the tip

of the apical process of all the anthers 15.

Stamens 20 : apical appendages of all the
anthers with numerous cili ; petals

broad, spreading e .. 16.

Stamens 15: anthers of outer row Wlth

ciliate apical appendages ... .. 17,

Anthers with a single apical appendage from
each cell, and a short one from the connec-

tive; sepals imbricate at their bases only .., 18.

Species imperfectly known.
Bracteoles large, persistent, scaberulous, stel-

late-pubescent ... oo 19,
Stipules large, paired, pers1stent e 200

Sect. II. Pacmvcurnamys, (Dyer). Fruit more than

8. Ridleyana.

S. Maxwelliana.

8. pauctflora.

S. Kunstler:.

8. bracteolata.
S. glauca.

8. ciliata.

8. utilis,

8. costata.

S, stellata.

8. Maranti.
S. eximia.

1 in. long, its

pericarp thick and woody, embraced in its lower half by a cup
formed of the enlarged sepals, the bases of which are thickened
woody and concave, the apices of the outer three produced into
membranous wings as long as, or slightly longer than, the fruit.
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Anthers of inner row inappendiculate, those
of the other two rows appendiculate ... 21. S. Thiseltoni.

1. Ssorea LEPROsULA, Miq. FL Ind. Bat. Suppl. I., 487. A tree
100 to 150 feet high: young branches rather slender, lenticellate,
minutely and deciduously pale stellate-tomentose. Leaves coriaceous,
elliptic to oblong, acute or sub-acute, the base rounded; upper surface
glabrous, harsh from the prominent minute reticulations, the midrib
and nerves sometimes puberulous; lower surface minutely fuscous-
tomentose, with numerous densely stellate hairs on the midrib nerves and
veins ; main nerves 10 to 13 pairs, straight, oblique, prominent beneath ;
length 3 to 6in., breadth 1:25 to 3:25 in., petiole 35 to 75 in. Panicles
axillary and terminal, 1°5 to 4 in. long, rachis and branches stellate-
tomentose, the short flower-bearing branchlets sericeous. Flowers in two
rows, secund, '3 in.long, sessile. Sepals ovate, minutely velvety out-
side. Petals three times as long as the sepals, sericeous outside, oblong-
spathulate. Stamens about 15; the filaments dilated, much longer than
the short ovate inappendiculate anthers. Ovary ovoid, minutely to-
mentose, tapering upwards into the long slender style; stigma micute.
Ripe fruit narrowly ovoid, apiculate, minutely tomentose, 6 in.long.
Calyz-wings all enlarged and membranous, concave at the base so as to
embrace the ripe fruit, but not adnate to it; the three outer narrowly
oblong, sub-acute at the apex, narrowed at the base, 7-nerved, reti-
culate, 3 in. long and about '7 in. broad; the two inner smaller, about
1in. long, ovate, caudate-acuminate, not nerved. A.DC. Prod. XVI.
2, 631. Scheff. in Tijdschr. Ned. Ind. XXXI, 350: Hook. fil. F1. Br.
Ind., I, 305. Burck in Ann. Jard. Bot. Buitenzorg, VI, 215. Shorea
astrosticta, Scortechini MSS.

Malaccea: Maingay (Kew. Distrib.), No. 203. Perak, King’s Collector,
Nos. 7646, 7005, 8152 ; Scortechini, No. 2063, Distri. Sumatra.

2. Snorea scerenats, King, n.sp. A large tree ; young branches
with duik Jenticellate bark and minute white stellate pubescence.
Leaves clliptie, shortly abruptly and bluntly acuminate; the base
broad, rounded, almost truncate: upper surface glabrous, minutely
reticulate; the lower, and especially the midrib, sparsely stellate-
pubcrulous when young, glabrescent when old, the sides of the midrib,
and especially the pits in the axils of the nerves, with numerous
minute hrownish pale-cdged scales; length 3 to 3'5 in., breadth 1'5 to
1'75 in,, petiole '3 1. Panicles axillary and terminal, 3 to 4in. long,
the branches short, each bearing 2 or 3 bracteolate flowers; bracts
broadly ovate, concave, blunt, hoary-puberulous, deciduous. Flowers
‘4 1n. long, shortly pedicelled. Sepals broadly lanceolate, obtuse, tomen-
tose outside, glabrous inside. Pelals oblong, obtuse, the base expanded
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at one side, glabrous inside and on one half outside, pubescent on
the other. Stamens 15, in 3 rows ; all the filaments broad, those of the
outer two rows shorter than those of the inner: anthers short, broadly
ovate, inappendiculate. Owvary conical, pale tomentose: style short,
stigma small, Fruit (perhaps not mature) ovoid, apiculate, minutely
pale tomentose, ‘6 in. long. Sepals all enlarged, membranous, reti-
culate, concave at the base; the three outer narrowly oblong, obtuse,
very little narrowed to the base, 7-nerved, 275 in. long and *75 in.
broad ; the two inner ‘8 in. long, linear, about 1-nerved.

Penang : Curtis, No. 1396.

A species known only from Penang, and collected only by Mr.
Curtis : remarkable for its almost racemose inflorescence, and curiously
glandular leaves.

3. Smorea Curtrsa, Dyer MSS. in Herb. Kew. A tree 100 to
150 feet high; young branches slender, at first minutely stellate-
puberulous, ultimately dark-coloured and gli#brous. Leaves coriaceous,
oblong-lanceolate, bluntly acuminate; the base sub-cuneate, or almost
rounded ; upper surface of young leaves minutely pubescent, of adults
glabrescent or quite glabrous, the lower uniformly covered with very
minute rufescent (young), or pale (adult) tomentum : main nerves 10
to 14 pairs, ascending, rather straight, prominent beneath: length 3
to 4 in., breadth 1'2 to 14 in., petiole *4 to 6 in. Panicles axillary
or terminal, 2 to 3 in. long, the rachis slender, glabrous. Flowers abont
*3 in. long, in distichous secund rows of 4 or 5, on the short lateral
branchlets, enveloped while in bud by broad deciduous puberulous
bracts. Sepals ovate, tomentose outside, glabrous inside, slightly un-
equal. Petals twice as long as the calyx, linear-oblong, obtuse, stellate-
pubescent outside, glabrous inside. Stamens 15, in three rows; the
filaments elongate, broad (those of the outer row longest); anthers short,
ovoid-globose, not apiculate. Ovary elongated ovoid, tomentose in the
upper, glabrous in the lower half: style short, stigma small. Ripe
fruit narrowly ovoid, apiculate, ‘75 in. long, pale tomentose; calya-
wings all enlarged and membranous, free from the fruit: the three
outer linear-oblong, 8-nerved, 225 in. long, and about *5 in. broad;
the two inner about 1 in, long, bluntly spathulate and with fewer
nerves.

Penang : Curtis, Nos. 427, 1394 and 1395.

Perak: King’s Collector, No. 8143.

The vernacular name of this in Penang is Maranti Tas.

4. Suorea strices, Dyerin Hook. fil. Fl. Br. Ind., 1., 306. A tree
50 to 60 feet high; young branches rugulose, warted and scurtily
J. 1. 15
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rufous-tomentose as are the inflorescence and petioles. Leawves coria-
ceous, oblong or elliptic-oblong (rarely slightly ob-ovate), very shortly
acuminate or sub-acute, slightly mnarrowed to the rounded or sub-
cuueate base; upper surface shining, sparsely stellate-tomentose, the
depressed midrib and merves puberulous; lower surface scaberulous,
more densely stellate-pubescent, especially on the bold midrib and 20 to
22 pairs of stout spreading main nerves ; length 3'5 to 6'5 in., breadth
1:5 to 2:75 in., petiole *6 to ‘8 in. Panicles axillary and terminal, 3 to 7
in. long, the ultimate branches bearing 4 or 5 distichous, secund, brac-
teate, sessile flowers ; bracts broadly ovate, puberulous outside. Sepals
ovate, the two inner smaller, all densely golden-sericeous outside,
clabrous inside. Petals like the sepals and of about the same length,
the inside and one-half of the outer glabrous, the other half adpress-
cd-sericeous.  Stamens about 40, in several rows; the filaments of the
outer shorter, all longer than the anthers; anthers ovate, mostly in-
appendiculate, a few with a minute appendix. Owary elongated, conie,
scriceous ; the style short, glabrous; stigma small.  Frudt (immature)
nurrowly ovoid, *5 in. long, embraced by, but not adnate to, the accres-
cent membranous calyx-wings: the outer 3 calyx-wings linear-oblong
cltuse, narrowed to the base, 3'5 in. long and ‘6 in. broad, 10-nerved ;
the 2 dnmer 25 in. long and much narrower and fewer-nerved, sparsely
pubcseent.

Malacca: Maingay (Kew. Distrib.) No. 202. Penang: Curtis,
No. 431. Perak: King’s Collector, No. 3511,

This rvesembles §. lacunosa Scheff., but differs in not having persis-
tent stipules. Its vernacular name in Penang is Seraya.

5. Suorea rarvirocia, Dyerin Hook. fil. F1. Br. Ind., I., 305. A tree
100 to 150 feet high ; young branches slender, pale tomentose at first,
ultimately glabrous, davk-coloured and lenticellate.  Leaves coria-
ceons, ovate to  ovate-lanceolate, caudate-acuminate, the base sub-
cuncate or almost rounded ; upper surface glabrous (when young the
widril tomentose or pubescent) ; under surface sparsely scaly-pubescent
when young, when adalt minutely pubescent, the transverse veins thick ;
main uerves 9 to 12 pairs, oblique, rather straight, prominent beneath :
leneth 225 to 4 in., breadth 1 to 1'8 in. ; petiole '35 to '45 in., tomentose
when young.  Ianicles axillary and terminal, crowded mnear the ends
of the branches, 2 to 4 in. long, rather lax, spreading, many-flowered,
mwinutely tomentose, the hranches distichous.  Flowers *25 in. long,
gecund, distichous, deciduously bracteate. Sepals slightly unequal,
ovate, acute, tomentose outside, glabrous inside. Pefals twice as long
as the sepals, obliquely elliptic, obtuse, glabrous, except on one-
half outside which is silky. Stamens 15, or fewer : the filaments flatten-
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ed, about 4 times as long as the broad short anthers; apiculus of con-
nective very slender, about as long as the anther, deflexed. Ovary
elongate, puberulous; style rather short; stigma small. Ripe fruit
ovoid-globose, ‘4 in. long, thinly adpressed pale tomentose. Sepals
all enlarged and membranous, concave at the base so as to embrace
the ripe fruit, but not adnate to it: the three outer mnarrowly oblong,
obtuse at the apex, slightly narrowed to the base; 7-nerved, 25
in. long; the two inner from one-half to one-third shorter, nar-
rower and fewer nerved. Shorea disticha, Scortechini MSS. in Herb.
Calcutta.

Malacca : (Kew Distrib.) No. 206, Penang: Curtis, No. 201,
Perak : Scortechini, No. 1965. Wray, No. 1282.

6. Suorua ACUMINATA, Dyer in Hook. fil. FL Br. Ind., I, 305. A
tree 100 to 150 feet high ; young branches minutely greyish tomentose,
ultimately dark-coloured and glabrescent. Leaves coriaceous, ovate to
lanceolate, acuminate, the base often unequal-sided, rounded or some-
times emarginate; upper surface glabrous except the puberulous
midrib; the flower glabrous, with a few scattered stellate hairs: main
nerves 7 to 9 pairs, spreading, slightly prominent beneath: length
3 to 4°5 in, breadth 1'75 to 25 in.; petiole '3 to 4 in,, tomentose.
~ Pamicles axillary and terminal, crowded mnear the extremities of the
branches, 2 to 3 in. long, minutely stellate-pubescent, many-flowered.
Flowers '3 in. long, distichous, secund, about 5 on each lateral branch,
bracteolate. Sepals ovate, unequal, tomentose outside, glabrous inside.
Petals twice as long as the calyx, spreading, broadly ovate, puberulous
outside, glabrous inside. Stamens 15, in three rows, the inner row
shorter : filaments broad, much larger than the short, ovate, minutely
appendiculate anthers. Ovary ovoid, tapering, pubescent: style short,
stigma small. Ripe fruit turbinate, with 3 slightly vertical grooves,
apiculate, puberulous, '5 in. in diam., attached by its base to the calyx:
sepals all enlarged, concave at the base so as completely to cover
the fruit, membranous and reticulate; the 3 outer narrowly oblong
obtuse, contracted towards the base, 10- or 1l-nerved, 35 in. long,
and 7 in. broad ; the two inner 1 to 1'5 in. long, under '25 in. broad, 3-
to 4-nerved.

Malacca: Maingay (Kew Distrib.) No. 205 (?). Griffith, No. 1762.

Perak : King’s Collector, No. 8009.

7. SHOREA MACROPTERA, Dyer in Hook. fil. F1. Br. Ind. I, 308, A
tree 60 to 80 feet high: young branches with dark-brown bark, minu-
tely lenticellate and puberulous. ILeaves coriaceous, oblong (usually
narrowly ), shortly acuminate, the base sub-cuneate or vounded : upper
surface glabrous, shining, the midrib and nerves puberulous: lower
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surface glabrescent or glabrous, chocolate-coloured when dry: main
nerves 10 to 12 pairs, curved, spreading, prominent on the lower
surface; length 4 to 6 in.,, breadth 135 to 1'75 in.; petiole 4 to 5
in,, rugose. Panicles axillary or terminal, 4 to 7 in. long, lax, branch-
ing, few-flowered, puberulous, sparsely scaly. Flowers about *5 in.
long, sessile, solitary, mot secund. Sepals distinet almost to the
base, slightly unequal, broadly-ovate, acute, more or less yellowish-
tomentose ouatside, glabrous inside. Petals narrowly oblong, slightly
oblique at the base, the apex blunt, glabrous except one-half of the outer
surface which is sericeous. Stamens 15, in two rows; filaments broad
except at the apex, those of the outer two rows by much the shorter :
anthers short, ovate, the connective minutely awned. Ovary elongated-
ovoid, sericeous in its upper half; style short, stigma small. Repe
fruit -6 to 75 in. long, narrowly ovoid, pale puberulous, apiculate :
sepals all enlarged and reticulate, slightly concave at the base and
embracing, but not adnate to, the fruit; the three outer marrowly
oblong, obtuse, tapering slightly to the anricled base, 7-nerved, 35 to
45 in. long, and ‘8 to 1 in. broad; the two inner variable, buf
shorter, narrower and fewer nerved. Shorea awriculata, Scortechini
MSS. in Herb., Calcutta.

Malacca: DMaingay. Singapore: Ridley. Penang: Curtis, No.
1392, Perak: very common, King’s Collector, Scortechini.

A species from Borneo which closely resembles this appears to me
to differ specifically.  Tts leaves are longer with sparser nerves, and its
calyx-wings are longer.

8. Suorea Maxwerriavs, King, n. sp. A tree 60 to 80 feet high :
voung branches dark-coloured, almost glabrous. Leaves coriaceous,
ovate-lanceolate, acuminate (candate-acuminate when young), the base
unequal-sided, cuncate ; both surfaces quite glabrous, the upper shining,
the lower chocolate-coloured when dry : main nerves 6 or 7 pairs, curved,
spreading, thin and inconspicuous : length 3 to 4 in., breadth 1'3 to 1'5
in,, petiole "4 in. Punicles axillary and terminal, 25 to 3 in. long,
stellate-puberulous, their lateral branches very short and few-flowered.
I'lowers shortly pedicelled.  Sepals nnequal, oblong, blunt, with enlarg-
ed concave bases, more or less pubescent, but glabrous in the concavity
of the base inside. Pefals oblong, concave and saccate at the base,
tomectose outside, glabrous inside. Stamens 10 (?), the filaments
short, broad ; the anthers elongate, erect, pointed, the connective end-
ing in an awn as long as the anther. Ovary hemispheric; the style
long, slender; stigma minute. Fruit (not mature) globular, minutely
tomentose, closely invested by, but not adnate to, the concave bases of
the sepals: sepals all enlarged, membranous, narrowly oblong, obtuse;
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the three outer 7-nerved, 1'5 in. long and ‘4 in. broad ; the two inner
similar in shape, but fewer-nerved and only *5 in, long.

Perak ; King’s Collector, Nos. 3601 and 3744.

The only flowers of this species which I have seen are in an early
stage of bud, and from them I am unable to make out the characters
of the petals properly. The stamens appear to be only 10 in number:
but of this I cannot now be quite certain.

9. SHOREA GRATISSIMA, Dyer in Hook. fil. Fl. Br. Ind. I, 307.
A tree: younger branches slender, glabrescent, dark-coloured. Leaves
coriaceous, elliptic, acuminate, the base broad and rounded, the margins
sub-undulate, both surfaces glabrous: main nerves 12 to 14 pairs, faint ;
length 2'5 to 4 in., breadth 1-25 to 1'5 in., petiole ‘6 to *75 in. Panicles
axillary and terminal, lax, few-flowered, 3 to 6 in. long, sub-puberu-
lous. Flowers secund, pedicelled, ‘25 in. long. Sepals lanceolate,
sub-acute ; minutely tomentose outside, glabrous inside in the lower,
adpressed-pubescent in the upper, half. Petals twice as long as the
calyx and much broader, elliptic, obtuse, glabrescent. Stamens
about 20; the filaments short, unequal, dilated. Axtliers elongated-
ovate, truncate, each with a terminal awn from the connective twice as
long as itself. Owvary ovoid, sub-glabrous; stigma small. Ripe fruit
uvnknown. Hopea gratissima, Wall. Cat. 960.

Singapore : Wallich.

This is known only by Wallich’s specimens. He referred it to Hopea,
of which genus it certainly has the facies: the sestivation of the
sepals is moreover that of Hopea, and so is the apiculus of the con-
nective of the stamens, The petals in shape, however, resemble those
of Shorea. I retain it in Shorea in deference to the opinion of Mr.
Dyer.

10. SzoreAa RipLEYAWA, King, n. sp. A tree 60 or 80 feet high :
young branches slender, dark brown, lenticellate, nearly glabrous.
Leaves ovate-lanceolate, shortly acuminate, the base rounded: both
surfaces glabrous, the upper shining : main nerves 9 or 10 pairs, curved,
spreading, thin but slightly prominent beneath : length 25 to 4 in.,
breadth 1'1 to 2 in.; petiole "4 to *5 in., rugulose. Panicles axillary
and terminal, 15 to 2 in. long, densely stellate-puberulous. Fiowers
‘2 in. long, pedicellate. Sepals sub-equal, oblong, obtuse, tomentose
outside, glabrous inside. Petals oblong, slightly oblique, obtuse, glab-
rous inside, puberulous outside on one bhalf, glabrous on the other.
Stamens 15, sub-equal, the filaments dilated in the lower half : anthers
shorter than the filaments, ovate, the connective produced into an awn
longer than the anther. Ouvary ovoid-conical, minutely tomentose.
Style short ; stigma minute. Fruit (immature) ovoid, apiculate, minutely
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pale tomentose: sepals all enlarged, membranous, reticulate and
concave at the base; the three outer linear-oblong, obtuse, slightly
narrowed to the concave base, 5-nerved, 225 in. long and "4 in. broad ;
the two inner of the same shape, but only l-nerved, narrower and only
15 in. long.

Perak : King’s Collector, Nos. 3571 and 3617.

This a good deal resembles S. Mazwelliana, King ; but its leaves have
more nerves, its slightly oblique petals are not saccate at the base, its
ovary is ovoid-conical, and minutely tomentose with a short style;
whereas in 8. Maawelliana the petals are saccate at the base, and the
ovary is hemispheric with a long style.

11. SHOREA PAUCIFLORA, King, mn. sp. A tree 50 to 90 feet
high: young branches slender, their bark brown puberulous and
lepidote.  Leaves thinly coriaceous, from oblong to elliptic, shortly
acuminate; the base abruptly cuneate, slightly unequal-sided, or
(in the elliptic forms) almost rounded: main nerves 9 to 11 pairs,
oblique, straight, prominent beneath: length 4 to 5 in., breadth
1'8 to 25 in, petiole ‘6 to 7 in. Panicles few, axillary or
terminal, few-tlowered, 1'75 to 4 in. long, rather coarsely pubescent.
Flowers 4 in. long, secund, shortly pedicellate, each subtended by
an ovate, solitary, pubcrulous, deciduous bract. Sepals broadly ovate,
tomentose outside, glabrous inside. Pefals broadly elliptic, obtuse,
concave at the base, veined, inside glabrous, the outside half glabrous
and half adpressed-sericeous.  Stamens 15, in 3 rows: the outer row
smallerand with filiform filaments, the inner rows with filaments longer
and expanded in the lower half; the anthers of all shortly ovate,
the connective produced into an awn twice as long as the stamen.
Ovary hemispherie, tomentose ; style nearly 3 times as long, puberulous;
stigma small. Ripe frust unknown.

Penang : Curtis, No. 1537.

A species known only by Mr. Curtis’ specimens which have no
fruit.

12, Smorea Krystoerr, King, n.sp. A tree 60 to 100 feet high:
young branches slender, rusty-puberulous, their bark brown. Leaves
coriaceous, elliptic, abruptly and shortly acuminate, the base rounded
or slightly cuneate, both surfaces glabrous, the lower with a few stiff
white hairs on the midrib and nerves ; main nerves 6 to 8 pairs, curved,
ascending, prominent on the lower surface ; length 4 to 5 in., breadth 2
to 24 in., petiole 5 in.  Punicles axillary and terminal, 4 to 6 in. long,
lux, few-flowered, scaly-puberulous. Flowers *5 in. long, sub-sessile,
4 or 5 together on the short branches of the panicles, secund,
bracteate : the bracts broadly ovate, pubcrulous. Sepals sub-equal,
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broadly ovate, acute, tomentose outside ; the edges ciliate, glabrous
inside. Petals linear-oblong, obtuse ; the bases obliquely expanded,
sericeous externally, glabrous internally. Stamens 15, sub-equal, the
filaments as long as the anthers, flattened ; anthers ovate, short, the
connective terminated by a curved awn much longer than the stamen.
Ovary elongate-conic, pubernlous ; style short. Ripe fruit hemispheric,
tapering into a cone and crowned by the style, adpressed pale tomen-
tose. Sepals membranous, reticulate: the three larger narrowly ob-
long, obtuse, tapering to the concave nomn-reticulate base, 9-nerved,
3'5 in. long and "7 in. broad : the two inner 2 in. long, linear, 3-nerved.

Perak : King’s Collector, Nos. 3474 and 3705.

This species is allied to S. bracteolata, Dyer, but its leaves have
fewer nerves, smaller flowers, narrower petals, and a short style.

13. SHOREA BRACTEOLATA, Dyer in Hook. fil. F1. Br. Ind. I, 305. A
tree 50 to 150 feet high; young branches minutely furfuraceous-
puberulous, speedily glabrescent, their bark dark-coloured. Leaves
coriaceous, elliptic-oblong, shortly acuminate (often sub-obtuse when
old), narrowed slightly to the rounded or emarginate base; upper
surface quite glabrous; the lower yellowish furfuraceous-puberulous
to glabrous ; main nerves 12 to 16 pairs, spreading, prominent beneath :
length 4 to 6 in., breadth 1'6 to 2'5 in., petiole *45 to ‘6 in. Panicles
axillary, few-flowered, 2'5 to 6 in. long, glabrous. Flowers *65 in. long,
shortly pedicellate, each subtended by 2 elliptic, obtuse, 3-nerved, puberu-
lous, deciduous bracts '35 in long. Sepals lanceolate, obtuse, minutely
tomentose outside, the two innersmaller. Pefals ovate-lanceolate, obtuse ;
the bases expanded, glabrous. Stamens 15, in two rows, the filaments
less than half as long as the ovate obtuse anthers; appendix of connective
subulate, twice as long as the anther, decurved when old. Ovary ovoid,
attenunated upwards, sub-glabrous; the style long, filiform; stigma
small.  Ripe fruit ovoid, apiculate, ‘6 in. Jong, embraced by, but (except
at the very base) free from the calyx; sepals accrescent, mem-
branous, reticulate and concave at the base: the three outer narrowly
oblong, blunt, slightly narrowed above the concave base, 10-nerved,
3'5 in. long, and '6 in. broad ; the two smaller about 2 in. long, and -2
in, broad, about 3-nerved. Shorea foveolata, Scortechini MSS. in Herb.
Calcutta.

Malacca : Maingay (Kew Distrib.) No. 204. Penang: Curtis,
Nos. 322 and 1405, Perak: King’s Collector, Nos. 7583, 7591, 7717;
Scortechini, No. 1939. DistriB.—Sumatra. Forbes, No. 3050.

14. Smorea cravca, King, n. sp. A tree 80 to 100 feet high;
young branches slender, dark-coloured, puberulous. Leaves corviaceous,
ovate-lanceolate, acuminate; the base broad, rounded; upper surface
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glabrous, the lower glaucous (except the midrib and nerves) especially
when young; main nerves 7 to 9 pairs, ascending, rather straight :
length 35 to 4°5 in., breadth 1'4 to 1'8 in.; petiole *45 to 6 in., rugulose,
glaucous. Panicles axillary, few-flowered, shorter than the leaves,
hoary, the flowers on short pedicels. Sepals slightly unequal, oblong,
obtuse, tomentose on both surfaces. Ovary conical, tomentose; the
style very short, glabrous; stigma small, 3-lobed. Fruit (immature)
ovoid-globose, apiculate, minutely tomentose; accrescent sepals mem-
branous, free from the fruit; obscurely 7- to 12-nerved, strongly
reticulate, blunt, slightly mnarrowed to the concave base, at first
puberulous but ultimately glabrous; the longer 2:25 in. long, and ‘6
to '75 in. broad, the others smaller.

Penang : Curtis, No. 372, Malacca: Maingay (Kew Distrib. ), 212.

In this species the two inner fruiting wings of the calyx are
nearly as large as the three outer ; the leaves are very white underneath
when young, but much less conspicuounsly so when adult. It is known,
only by Curtis’ and Maingay’s specimens, none of which have com-
plete flowers. Maingay's specimens from Malacca havein fact no flowers ;
but there is no mistaking their leaves as being exactly like those of
My, Curtis’ from Penang. The vernacular name of this is Dammar
laut dhan lesor.

15. Swsorea croiats, King, n. sp. A medium-sized tree; young
branches slender, dark-coloured, deciduously hoary-puberulous. Leaves
coriaceous, lanceolate or oblong-lanceolate, acuminate, the base cuneate ;
both surfaces glabrous, minutely reticulate, the lower whitish when
young, pale brown when dry; main nerves 8 or 9 pairs, ascending,
curved, shining on the lower surface: length 3 to 3'5 in., breadth -8
to 1'5 in., petiole *75 to *9in. Panicles 2 to 2'5 in., long, axillary and
terminal, little-branched, few-flowered, hoary.  IFlowers 5 in. long,
gecund.  Sepals ovoid-deltoid, obtuse, outside tomentose, inside gla-
brous. Petals three times as long as the sepals, narrowly oblong, obtuse,
glichtly expanded at the base, adpressed-sericeons outside, glabrescent
inside.  Stamens 30, in fascicles of 3, unequal, the shorter with undi-
lated filaments, the longer with filaments dilated in the lower half; all
with the counective produced into an apical process crowned by 3 to
5 spreading cilie.  Ovary ovoid-conie, sericeous, with a short glabrous
style. I'rwit (immature) ovoid, apiculate, pale-tomentose, *5 in. long;
accrescent sepals membranous, reticulate: the three outer marrowly
oblong, reticulate, 7-nerved: the two inner 2 in. long, and ‘8 in. broad,
narrowed to above the concave base: the two inner 1 in. long, linear-
lanceolate, few-nerved.

Penang : Curtis, No. 1578.
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Known only by Curtis’ specimens, and readily recognisable by its
beautifully ciliate-crested anthers.

16. Smorea vrinis, King, n. sp. A large tree; all parts except
the inflorescence glabrous: young branches slender, dark-coloured.
Leaves coriaceous, ovate-lanceolate, caudate-acuminate, or shortly and
abruptly acuminate, the base slightly cuneate; main nerves about 7
pairs, oblique, not prominent on either surface; length 25 to 3 in.,
breadth ‘9 to 1'2 in., petiole "4 in. Panicles axillary, stellate-puberu-
lous, about as long as the leaves ; their lateral branches distant, very
short, minutely tomentose, 3- or 4-flowered. Flowers sub-sessile, glo-
buolar in bud, under ‘2 in. long. Sepals ovate-orbicular, blunt, the
outer 3 very tomentose ontside, the inner 2 less so; all glabrous inside.
Petals broadly oblong, blunt, more or less sericeons in both surfaces.
Stamens 20 ; filaments slightly dilated, about as long as the ovate
anthers ; apical process of connective about as long as the anther,
ciliate. Owary sericeous, elongated-conic, gradually tapering into the
short glabrous style ; stigma minute. Ripe fruit ovoid, apiculate, pale,
adpressed-sericeous, ‘4 in. long, closely invested by, but free from,
the concave hases of the accrescent sepals. Sepals of fruiting calyx
all enlarged, membranous, reticulate, deciduously puberulous; the 3
outer oblong, very obtuse, 5-nerved, 1'25 in. long, and *4 in, broad; the
inner 3 half as long, or less, and much narrower.

Penang : Curtis, No. 423.

This species, which Mr. Curtis describes as yielding the most
durable timber in Penang, was at one time quite common there, but
it is now almost extinet. Its vernacular name is Dammar laut.

17. Smorea cosTATA, King, n.sp. A tree; young branches dark-
coloured, lepidote-puberulous. Leaves thinly coriaceous, oblong, sub-
acute, slightly narrowed to the rounded or sub-cuneate base; both
surfaces glabrous, the transverse veins distinct, especially on the lower :
main nerves 11 to 13 pairs, oblique, rather straight, slightly pro-
minent beneath ; length 3 to 4:25 in., breadth 12 to 1'5 in., petiole
‘8 to 1 in. Panicles axillary and terminal, 1'5 to 25 in. long, scaly-
puberulous, the lateral branches very short and few-flowered. Flowers
small. Sepals broadly ovate, yellowish-tomentose outside, glabrous
inside. Stamens 15; all with dilated filaments longer than the ovate
anthers, those of the inner row with the apical process of the connec-
tive short and glabrous, those of the outer rows with longer ciliate
apical connectives. Owvary ovoid-conical, densely yellowish-tomentose ;
style very short. Ripe fruit ovoid, apiculate, sparsely puberulous, 75 in.
long ; sepals all enlarged, concave and dilated at the base, membran-
ous and reticulate; the threec outer narrowly oblong, obtuse, much

J. 1. 16
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narrowed to the base, 7-nerved, 275 in. long, and '45 in. broad ; the
two inner of the same shape, but few-nerved, only 15 in. long, and 25
in. broad.

Penang: Curtis, No. 199.

A species known only by Mr. Curtis’ solitary specimen. The
connectives of the inner anthers are ciliate, somewhat in the fashion
of 8. ciliata, King ; but the leaves of that species are very different.

18. SuorEs STELLATA, Dyer in Hook. fil. F1. Br. Ind. I, 304. A
tree 100 to 150 feet high; young branches slender, at first stellate-
puberulous. but speedily glabrous, with bark dark-coloured and sparse-
1y lenticellate. Leaves thinly coriaceous, ovate-lanccolate, the base
rounded: upper surfaces glabrous, the lower very minutely lepidote on
the reticulations ; main nerves 8 to 11 pairs, rather straight, oblique,
prominent on the lower surface; length 4 to 5'5 in., breadth 1:75 to
225 in., petiole '7 to 'O in. Panicles axillary or terminal, crowded at
the extremities of the branches, many-flowered, 4 to 6 in. long ; minute-
Iy stellate-pubescent.  Flowers *25 in. in diam. Calyz minutely greyish-
tomentose. the segments ovate-oblong, sub-acute, valvate, erect. Petals
broadly ovate, obtuse, pubescent outside, spreading. Stumens 15, the
filaments short, broad ; the anthers linear-elongate, shortly bi-mucronate,
the connective also shortly mucronate, Ovary ovate-globular, grooved,
very tomentose ; the style short; the stigma ovoid, small. Ripe frudt
ovoid, apiculate, tomentosc, *5 in. long; sepals all enlarged, sub-
equal, membranous, linear-oblong, sub-acute, much narrowed at the
base, quite free from the fruit, 5-ribbed, reticulate, 45 in. long, and
about 6 in. broad. Parashorea stellata, Kurz, Journ. As. Soc., Bengal,
for 1570, pt. 2, p. 66. For. Flora Burm., I, 117 ; Pierre Florc Forest.
Coch-Chine, t. 224.

Perak: King’s Collector, No. 7505. Distris. Burmah.

None of the Perak specimens are in fruit ; but in leaves and flowers
they agree absolutely with Kurz’s Burmese specimens. The calyx in
all is quite valvate, and it was on this character chiefly that Kurz based
the genus Parashorea.

19, Sworea Maranti, Burck in Ann. Jard. Bot. Bnitenzorg, VI.
217. A small tree: young hranches dark-coloured, stellate-puberulous.
Leaves thinly coriaceous, more or less broadly elliptic or elliptic-oblong,
ghortly abruptly and bluntly acuminate; the base broad, rounded, or
almost truncate; upper surface glabrous, the midrib and nerves minu-
tely tomentose or pubescent when young ; lower surface more or less
sparsely minutely stellate-puberalous, the sides of the midrib, especi-
ally at the axils of the main nerves, glandular and densely covered with
masses of brown pale-cdged scales : main nerves 12 to 16 pairs, oblique,
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slightly curved, thin but prominent beneath when dry, as are the
transverse veins ; length 35 to 6°5 in., breadth 15 to 225 in.; petiole
'35 in., densely stellate-pubescent, scurfy. Stipules deciduous, ovate-
lanceolate, nerved, stellate-puberulous. Panicles axillary and termi-
nal, few-flowered, tawny-tomentose, (shorter than the leaves [?]); the
bracts in pairs, unequal, elliptic-oblong, blunt, nerved, pubescent on
both surfaces.  Segments of calyx (fide Burck) unequal, the three
outer larger, imbricate. Pefals minutely tomentose inside. Stamens
15, in two rows.” Hopea ! Maranti, Miq. Fl. Ind. Bat. Suppl., 489 ; A.
DC. Prod. XVI, 2, p. 635.

Perak: King’s Collector, No. 880. Malacca: Derry, No. 952.
Drstris. Sumatra, Bangka.

The Perak specimens are not in flower; and I have seen none
from elsewhere that are. The above imperfect description of the
flower has therefore been copied from Burck (Ann. Jard. Bot. Buitenzorg,
VI. 217). The Perak specimens perfectly agree, as to leaves, with
an authentic specimen of Miquel’s from Sumatra, in the Calcutta Her-
barium. Miquel never saw either flower or fruit. In fact, of the
twenty new species of Dipterocarpee described by this author in the
supplement to his Flora of the Netherlands India, the flowers are des-
cribed in only two, and in these but partially!

20. Smoxea Exmmia, Scheff. in Nat. Tijdschr. Ned. Ind. XXXT,
349. A shrub or small tree; young branches petioles and under-
surfaces of leaves stellate-setulose. Leaves coriaceous, elliptic-oblong,
or ob-lanceolate-oblong, acuminate, narrowed to the rounded or sub-
cuneate base: upper surface glabrous except the tomentose midrib,
shining, the nerves depressed: under surface scabrid, pale brown, the
reticulations midrib and 17 to 21 pairs of spreading nerves prominent :
length 6'5 to 11 in., breadth 225 to 3'25 in., petiole 25 to °35 im.
Stipules in pairs, persistent, ovate, acuminate, longer than the petioles,
reticulate, laxly pubescent and warted. * Wings of fruiting-calya
linear-lanceolate, obtuse: the three larger marrow at the base, 32 to
3'6 in, long, ‘5 in. broad, sparsely pubescent, 9-nerved ; the two shorter
and narrower 1'6 in. long. Fruit elongated-ovoid, acuminate, minute-
ly whitish-tomentose.” Burck in Ann. Jard. Bot. Buitenzorg VI, 218.
Vatica ? eximia, Miq. F1. Ind. Bat. Suppl. 486; A. DC. Prod. XVI,
2, 623. Vatica sub-lacunosa ? Miq. Fl. Ind. Bat. Suppl. 486. Shorea
sub-lucunosa, Scheff. in Nat. Tijdschr. Ned. Ind. XXXI, 350: A. DC.
Prod, XVI, 2623.

Malacca : Griffith, No. 5018. Penang : King. Perak King’s Col-
lector, 10998. DistriB. Sumatra, Bangka,

This plant is very imperfectly known. I have copied the descrip-
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tion of the fruit from Dr. Burck (1. c.). Miquel, who first described
the plant as a probable Vatica, had seen nothing but a leaf-twig.
Specimens brought from Perak by the Calcutta collectors bear, instead
of flowers, curious coues, 15 in. long, of distichous imbricate bracts,
concerning which Griffith, in his field note on his specimen No. 5018,
wrote,—* irregular growth caused by an insect; each of the scales
of these cones bears on its dorsum at its base a number of eggs.”
Griffith’s No. 5019 appears to belong to a closely allied, but distinct, spe-
cies; as also does the indeterminate plant issued by Wallich as No. 6635
of his catalogue, under the designation, * Dilleniacea [7] nervosa.”

21. Swuorpa Tuiserroni, King, n. sp. A tree 60 to 80 feet high:
yvoung branches rather stout, the bark dark-coloured and lenticellate,
but covered at first by a pale-grey, deciduous pellicle. Leaves coriace-
ous, elliptic-oblong to elliptic, rarely oblong, sometimes slightly obovate,
obtuse, slightly narrowed to the rounded base ; both surfaces glabrous,
the lower when very young sparsely lepidote, puberulous especially
on the midrib and nerves, brown when dry: main nerves 8 or 9 pairs,
ascending, slichtly curved, bold and prominent on the under surface
like the midrib ; Jength & to 7 in., breadth 25 to 3:25 in.; petiole "6
to 8 in., stout.  Punicles axillary and terminal, 2 to 3 in. long, velvety,
few-flowered, appavently cbracteolate.  Flowers sessile, ‘6 or 7 in.
lone. Sepals ovate, sub-acute, unequal ; the 3 outer tomentose outside,
clabrous inside; the 2 inner smaller, nearly glabrous, the edges
cilinte. Petals much longer than the sepals, linear-oblong, obtuse,
expanded at 1he base, glabrous, except one-half of the outer surface
which is adpressed-pubescent.  Stamens 15, in 3 vows, the filaments of
all dilated, unequal : the anthers shortly ovate, those of the inner and
longer row inappeudiculate, those of the other two rows with a short
apical appendage  from  the connective.  Ovary mnarrowly conical,
tonientose, tapering into the short glabrous style; stigma minute.
Itpe fruil narrowly ovoid, apiculate, minutely pale-tomentose, substriate,
12 in. long, and 6 in. in diam., the pericarp thick and woody. Per-
sistant sepals with much thickened concave woody bases, forming a
cup embracing the lower half of the fruit, the apices of the outer three
prolonged into membranous linear-oblong obtuse wings exceeding
the fruit and sometimes 1'5 in. long; one of the inner sepals shortly
winged, the other often broad, obtuse and not winged.

Perak : common. King’s Collector.

In this plant the fruit is much larger than in any of the other
epecies of Shorea here described, and its pericarp is hard and thick.
The hases of the scpals ars greatly thickened and concave, and they
form a cup which embraces closely, but does not adbhere to, the lower



1893.1 G. King—Materials for a Flora of the Malayan Peninsula. 123

half of the fruit, the apices of some of them being winged as above
described. In these respects the species resembles certain other
Malayan species of Shorea, e. g., S. Martiniana Scheff, S. scaberrima,
and 8. stenoptera, Burck, Judging from the leaf-specimens on which
Miquel founded his Hopea Singkawang, that plant must be a close
ally of this. A species (flower only) collected by H. O. Forbes in
Sumatra (Herb. No. 2952) must also be closely allied to this. It
differs however by its conspicuously bracteolate inflorescence. Beccari's
Nos. 2681 and 3507, which form the types of Heim’s species S. brachyp-
tera, are also allied to this.

6. Horea, Roxh.

Glabrous or hoary-tomentose resinous trees. Leawes quite entire,
firm, feather-veined; stipules small, deciduous or inconspicuous.
Flowers sessile or shortly pedicelled, ebracteate, in lax panicles of uni-
lateral racemes. Sepals inserted on the receptacle, two being quite
external and three for the most part internal, obtuse, imbricate. Petals
falcate, their apices inflected in bud. Stamens 15, or rarely 10, slightly
connate ; the connective subulate-cuspidate, the anthers ovate, their
valves obtuse, equal. Ovary 3-celled, the cells 2-ovuled : style shortly
cylindric or subulate. Fruit 1-seeded, closely surrounded by the bases
of the accrescent sepals, the 2 external of which are developed into
linear wings, the three internal not longer than the ripe fruit. Embryo
as in Shorea.—DisiriB. of Shorea ; species about 35.

Sect, I. Ev-morra, Main nerves of leaves bold and prominent.
Nerves of leaves 16 to 18 pairs; accrescent
sepals 4 to 45 in. long, 10-nerved ... 1 H. nervosa.
Nerves of leaves 10 to 13 pairs; accrescent
sepals 1'75 to 2'5 in. long, obscurely 5-nerved 2. H. Curtisis.
Sect, II. D=ryoBanaNoipEA, Migq. Main nerves not
distinct.
Petals sericeous : the filaments longer than the
anthers ; ripe fruit '3 in. long, the accrescent
sepals 7-nerved, 1'75 to 2 in. long, and ‘2 to
*25 in. broad ; leaf- petioles *25 to *4 in. long,
minutely tomentose.. .. 3. H.micrantha.
Petals densely sericeous; the ﬁlaments shorter
than the anthers ; ripe fruit -2 in. long ; ac-
crescent sepals obscurely 5- to 7-nerved, 1'25
to 1'5 in. long, and ‘25 in. broad ; leaf-petioles
*35 to "6 in. long, slender, puberulous, finally
glabrous e w4 H. intermedia.
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1. Horra xERVOsA, King, n. sp. A tree 50 to 70 feet high: young
branches dark-coloured, glabrous. Leaves coriaceous, oblong to elliptic-
oblong, shortly acuminate, the base rounded or very slightly cuneate ;
both surfaces glabrous; main nerves 16 to 18 pairs, spreading, bold
and prominent on the lower; length 3'5 to 5 in., breadth 15 to 2-25 in. ;
petiole *5 to *75 in., transversely wrinkled when dry. Flowers unknown.
Ripe fruit ovoid-rotund, apiculate, glabrous, *5 in. long; the two outer
sepals much enlarged, oblong-lanceolate, obtuse, slightly narrowed to
the concave thickened smooth base, 10-nerved, 4 to 45 in. long, and
‘6 to 75 in. wide ; the three inner sepals not quite so long as the fruit,
broadly ovate, obtuse, thickened, smooth, closely embracing but not
adherent to the fruit.

Perak : King’s Collector, No. 3690.

This is a very distinet species, belonging to the group of Hopea
with the nerves of the leaves bold. It is so distinet that, contrary to my
genceral practice, I venture to name it without having seen the flower,

2. Horea Corrisi, King, n. sp. A tree 50 to 60 feet high:
voung branches slender, dark-coloured, lenticellate, almost glabrous.
Leaves corinceous, broadly ovate to ovatc-oblong, shortly acuminate
or acute, the base slightly uncqual-sided, rounded, rarely sub-cuneate;
hoth surfaces glabrous, the upper slightly puberulous on the midrib
near the base, the lower with several hairy glands at the base, the
midrib sparsely and minutely stellate-pubernlous ; main nerves 10 to

3 pairs, curving, ascending, prominent beneath ; length 3'5 to 45 in.,
breadth 1075 to 2°5 in.; petiole "4 in., puberulous when young. Pani-
cles axillary and terminal, lax, few-flowered. Flowers about 2 in.
long. pedicelled.  Sepals broadly ovate, blunt, concave, tomentose out-
eide, glabrous inside ; the inner two rather smaller and more glabrous
than the others.  Petals oblong, oblique, falcate, obtuse, partially tomen-
tose outside, glabrous inside.  Stamens 10, the filaments short, dilated ;
anthers ovate, short, the conncctive with aun apical awn longer than
the anther.  Ovary broadly ovate, puberulous at the truncate apex,
otherwise glabrous : style short. Ripe fruit ovoid, apiculate, pale
striate, '3 in. long; outer two sepals accrescent, narrowly-oblong, reti-
culate, membranous, obscurely 5-nerved, obtuse, slightly narrowed
to the concave smooth hase, 1'75 to 2'5 in. long and from 35 to 6 in.
broad; the three inner non-accrescent sepals about as long as the
froit.

Penang : Curtis No. 1562. Perak : King’s Collector, 8161.

3. Horea micravina, Hook. fil. in Trans. Linn. Soc., xxiii, 160.
A tree 60 to 80 feet high: young branches slender with dark-coloured,
leuticellate bark and minute brownish pubescence. Leaves coriaceous,
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ovate-lanceolate or oblong-lanceolate, bluntly caudate-acuminate; the
base slightly cuneate or sometimes broad, rounded and slightly unequal ;
both surfaces glabrous except the pubescent midrib: main nerves
numerous, not much more prominent than the secondary, and both
indistinct ; length 2 to 4 in., breadth -8 to 1'75 in. ; petiole ‘25 to ‘4 in.
minutely tomentose. Panicles axillary and terminal, numerous, short,
spreading, 1 to 15 in. long, puberulous or glahrous. Flowers ‘15 to
*25 in. long, shortly pedicellate. Sepals sub-equal, ovate-rotund, sub-
acute or obtuse, puberulous and resinous outside, glabrous inside.
Petals twice as long as the sepals, broadly oblong-obtuse, silky outside
except on one side, glabrous inside. Stamens about 12, the filaments
dilated in the lower half, longer than the ovate anthers; the connective
produced into a single apical awn longer than the stamen. Ouvary
elongated, often constricted in the middle, glabrous; style very short,
stigma minute. Ripe fruit ovoid, apiculate, -3 in. long, striate, closely
embraced by the 3 inner sepals which about equal it in length; the
outer two sepals accrescent, oblauceolate, obtuse, tapering to the con-
cave base, reticulate, 7-nerved, 1'75 to 2 in. long, and ‘2 to ‘25 in. broad.
A. DC. Prod. XVI. 2, p. 634. Dyer in IHook. fil. Fl. Br. Ind. I, 310.
Burck in Ann. Bot. Jard. Buitenzorg, VI, 238.

Malacca ; Maingay (Kew Distrib.) No. 210. Penang: Curtis, Nos.
167, 266, 1397. Perak: King’s Collector, Nos. 3525, 8170. DrsTrIB.
Borneo : Bangka, Sumatra.

Mr. Curtis notes on the Penang specimens of this, that the bark of
the tree is smooth aud of a grey colour, whereas the back of its close ally
H. intermedia is fissured like that of Shorea parviflora. The species of Hopea
with numerous indistinct nerves, (Sect. Dryobalanoides) are not easy to
distinguish from each other in the Herbarium. H. Mengarawan, Miq., a
species published two years earlier than this (4. e., in 1860), comes very
near this, and the two may possibly prove to be identical, in which
case Miquel’s name must be adopted. Hopen cernua, Teysm. and Binn.
was deseribed by its authors from a plant originally obtained from
Sumatra, but cultivated in the Buitenzorg Garden. It differs from H.
Mengarawan and from H, micranthe in having larger leaves with more
prominent nerves. Its authors were doubtful as to its being really dis-
tinet from H. Mengarawan, and I think these doubts were well founded.
Under the species named H. Dryobalanoides by Miquel (1. ¢ ) there ave,
Dr. Burck asserts, two plants. One of these collected at Soengie-
pagoe in Sumatra, is, he says, simply H. Mengarawan, Miq., and it is
the fruit of this which Miquel describes under his H. Dryobalanoides.
The other specimen from Priaman in Sumatra is different, and it is to
it that Dr. Burck (Ann. Bot. Jard. Buitenzorg VI., 241) desirves to



126 G. King—DMaterials for a Flora of the Malayan Peninsula. [No. 2,

restrict the name H. Dryobalanoides, Miq. There is in the Calcutta
Herbarium an authentic specimen of the very gathering of the Soengie-
pagoe plant on which Miquel worked, and I should refer it to H.
micrantha Hook. fil.

Petalandra micrantha, Harssk. has been reduced by the authors of
the Genera Plantarum (Vol. L. p. 193) to Hopea. It is however a different
plant from this, and belongs to Miquel’s section Eu-hopea, which is
characterised by the nerves being prominent. By Dr. Burck, Petalondra
is reduced to Doona.

4. Horea INTERMEDIA, King n. sp. A tree 60 to 80 feet high :
young branches rather dark-coloured, minutely lenticellate, puberulous.
Leaves coriaceous, ovate-lanceolate, caudate-acuminate, the base cuneate,
both surfaces glabrous; main nerves numerous, faint; length 2'5 to
3 in., breadth 1 to 1'35 in.; petiole *35 to ‘6 in. slender, puberulous but
finally glabrous. Panicles as in H. Mengarawan, the flowers pedicellate.
Sepals sub-equal; the two outer ovate, acuminate; the three inner
broader and more obtuse, all resinous outside, glabrous and smooth in-
side. Petuls twice aslong as the sepals, narrowly oblong, obtuse, falcate,
densely sericeous externally, glabrous within, Stamens 12; the fila-
meuts dilated, shorter than the anthers; the anthers short, crowned by
a straight awn from the connective longer than the stamen. Ouvary
hour-glass shaped ; style short, stigma small. Ripe fruit ovoid, apicu-
late, 2 in. long, pale, striate ; the two outer sepals accrescent, narrowly
oblong-ohtuse, narrowed to the base, reticulate, obscurely 5- to 7-nerved,
1:25 to 1'5 in. long and *25 in. broad; the inner three sepals not accres-
cent, not longer than the fruit, and closely embracing it.

Penang: Curtis, No. 425 and 1398. Perak: King’s Collector,
No. 3709. :

This species 1s no doubt near to H. micrantha, Hook. fil,, but, accord-
ing to Mr. Curtis, it is distinguishable from that, while growing, by its
bark, this tree having a fissured bark like that of Shorea parvifolia, Dyer,
while the bark of H. micranthe is smooth and grey. The petals of
this are also more sericeous than those of H. micrantha, the filaments
are shorter than the anthers (not longer, as in H. micrantha), the leaves
are more glabrous, the petioles longer and more slender and more
glabrous, and the fruit and accrescent sepals are smaller than in H.
micrantha. I bave therefore ventured, after much hesitation, to name
this as a species, and from its relationship to H. micrantha and H. Menya-
rawun, 1 have called it . intermedia. Its vernacular name in Penang
is Jankang. Tt has been suggested that this plant should be vefer-
red to II. Dryobalunoides, Miq.—a course which T would have adopted
with great pleasure had it been clear what H. Dryobalunoides really is.
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But, as I have stated in a note under H. micrantha, H. Dryobalanoides
appears to be a composite species ; moreover, its aunthor nowhere describes
its flowers. For these reasons I think it onght to be suppressed as a
species.

7. RETINODENDRON, Korthals.

Resinous trees, with the leaves, inflorescence, and flowers of Vatica.
Ripe fruit globular, crowned by the persistent style, 1-celled, 1-seeded,
the pericarp coriaceous, indehiscent. Calyx of ripe fruit slightly ac-
crescent, the pieces oblong, nearly equal, and quite free from, and usually
shorter than, the fruit (longer in, R. Kunstleri). Isauxis (sub-genus
of Vateria) W and A. DistriB. Malaya and British India. Species about
10,

Isauzis was established by Wight and Arnot as a sub-genus of Vateria, Linn.
to receive the three species Vateria lancezfolia, Roxb., V. Roxburghiana, Wight and
V. Ceylonica, Wight (Stemoporus Wightii, Thw.) and its characters were, “ Segments
of the calyx ovate, acute, enlarging in fruit ; petals falcate and about three times the
length of the calyx: stamens 15 with oblong anther cells; style short; stigma
clavate, 3-6 toothed : panicles axillary, shorter than the leaves.” The other section
of Vateria suggested by Wight was Eu-Vateria (the Vateria of Linnzeus and of
which V. indica, L. is the type) and of this the characters are, “ Calyx-segments
obtuse, scarcely enlarging in fruit: petals oval, scarcely longer than the calyx:
stamens 40 or 50 with linear anther-cells: style elongated : stigma acute; panicle
large and terminal. Korthals, evidently overlooking Wight’s Illustrations, pub-
lished (Verh. Nat. Gesch. Ned. Ind. p. 56) his genus Retinodendron to cover
one of the very plants (viz., Vateria lancewfolia, Roxb.) for which Wight and
Arnot founded the sub-genus Isauwis; and to this Retinodendron Korthals added
his own Malayan species R. Rassak and R. paucifiorum. Although Isauxis may have
the priority as a sub-genus (Wight’s 1llustrations were published in 1840, and
Korthals’ book, just quoted, bears the date 1839 —1842), Retinodendron takes prece-
dence as a genus. The flowers of Retinodendron are exactly those of all the species
of Vatica (except the anomalous V. scaphula, Roxb.) inasmuch as the segments of
the calyx are slightly imbricate when the bud is very young, becoming valvate as
the bud advances in age; the petals are much longer than broad, their apices are
not inflexed in sestivation, and they are not spreading when expanded. The fruit
itgelf is also practically that of Vatica; but the fruiting-calyx is different, for its
lobes are invariably free from the beginning, they are pretty nearly equal to each
other, but (although slightly acerescent) they are in most cases shorter than the fruit.
As regards its calyx, Retinodendron is closely allied to Vateria, but it differs from
Vateriw in its flowers ; for in Vateria the stamens are numerous (40 to 50), the
petals are scarcely longer than the segments of the calyx and are spreading ; more-
over the inflorescence is longer in Vateria than in Retinodendron, and it is terminal.
In short, Retinodendron has the flowers of Vatica and the fruit of Vateria. Dr.
Burck forms Retinodendron and Isauxis into sections of the genus Vatica, giving
however characters to the section Isauzis which form no part of Wight's original
characters of it as a sub-section of Vateria. In Dr. Burck’s section Isauwis, ‘‘ the
calyx-lobes are all accrescent, sub-equal to the fruit, or much longer,”

J. 1. 17
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Fruiting-calyx shorter than the fruit.

Leaves 8'5 to 6 in. long : fruit "4 in. in diam. 1. R. pallidum.
Leaves 7 to 10in. long : fruit *65 in. in diam. 2. R. Scortechinis.

Fruiting-calyx longer than the fruit ... 8. R. Kunstlert.

1. ReTiNODENDRON PALLIDIUM, King. A small tree (fide Dyer):
young branches slender, deciduously puberulous, their bark pale. Leaves
coriaceous, oblong-lanceolate to narrowly elliptic, acuminate; the edges
entire, recurved when dry; the base acute: both surfaces glabrous,
the upper shining; main nerves 9 to 10 pairs, curving, oblique ; length
35 to 6 in., breadth 12 to 1'8 in., petiole "4 to ‘5 in. Panicles axillary,
ravely extra-axillary, puberulous, 1 to 3 in. long. Flowers ‘45 in, long ;
Calyz-seqments ovate-lanceolate, scurfy-pubescent. Petals oblong, lanceo-
late, sub-acute, stellate-pubescent externally. Anthers broadly ovate,
swith a short blunt apiculus. Owvary pubernlous ; stigma capitate, lobed.
Fruit globular, about *4 in.in diam., glabrous, shining, very minutely
and sparsely lepidote, partially covered in the lower half by the slightly
unequal, spreading or sub-reflexed, narrowly-oblong, membranous,
3-nerved, veticulate calyx-lobes. Vatica pallida, Dyer in Hook. fil. FL
Br. Ind. 1, 302.

Penang : Maingay, on Government Hill, at an elevation of about
800 feet ; Curtis, No. 117 ; King, Kunstler,

This is known only from Penang. It is evidently a rare tree. Its -
fruit somewhat resembles (except in size) that of V. lancecefoliu, Blume.

2. RETINODENDRON ScorTECHINII, King, n. sp. A tall tree: young
branches rather stout, densely furfuraceous-pubescent. Leaves coria-
ceous, oblong, tapering to the sub-acute apex; the base slightly nar-
rowed, rounded: both surfaces glabrous: main nerves 14 to 18 pairs,
spreading, curving, prominent on the lower, depressed on the upper,
surface when dry, the transverse venation bold: length 7 to 10 in.,
breadth 2'6 to 3'2 in , petiole *6 to ‘75 in. Panicles crowded towards
the apices of the branches, mostly axillary, 2 to 25 in. long, the
rachises brownish flocculent stellate-tomentose, as is the calyx exter-
nally. Flowers 6 in. long. Calya-lobes ovate. Petals thick, oblong,
blunt, puberulous externally, glabrous within., Stamens elliptic, apicu-
late. Ovary minutely tomentose; stigma clavate. Ripe jfruit sub-
globular, sub-rugose, vertically grooved, minutely rufous-scurfy, about
65 in. in diam, laxly embraced in the lower balf by the broadly ovate,
membranous, many-nerved, reticulate, sub-equal calyx-lobes.

Perak : Scortechini, Nos. 1940 and 1942.

The calyx-lobes are nearly equal in size, quite free from the fruit,
much shorter, and they embrace ouly its lower half. This species is
allied to Retinodendron Rassalk, Korth. (Nat. Gesch. Ned. Ind. 56, t. 8,)
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but has broader leaves and much more condensed panicles than that
species.

3. RerivopeExproN Kunstrert, King n. sp. A tree, 20 to 50 feet
high, sometimes a shrub : young branches slender, deciduously stellate-
puberulous. Leaves thinly coriaceous, elliptic-oblong to oblong-lanceo-
late, sometimes slightly obovate, sub-acute or shortly and bluntly
acuminate ; the base cuneate, rarely rounded : upper surface glabrous,
the midrib and nerves pubescent ; the lower quite glabrous ; main nerves
7 to 9 pairs, ascending, slightly prominent beneath: length 225 to 45
in., breadth 125 to 1'75 in., petiole '25 to ‘4 in. Racemes axillary, 1
to 1'5 in. long, sparsely scaly. Flowers 4 in. long. Culyz-lobes ovate-
lanceolate, puberulous. Petals oblong-elliptic, oblique, obtuse, puberulous
outside. Anthers slightly and sharply apiculate. Ovary puberulous,
stigma capitate. Ripe fruit globular, with a long curved apical beak,
glabrous, about *25 in. in diam. Calyz-lobes all accrescent, sub-equal,
oblong, tapering slightly to the sub-obtuse apex, the base slightly
auricled, thickly membranouns, glabrous, 3-nerved, the longest about
1:3 in. long, and '35 in, broad, loosely surrounding, and longer than, the
fruit.

Perak ; Scortechini, Wray, King’s Collector; very common at low
elevations.

In this species all the five calyx-lobes are accrescent and of nearly
equal size. They are quite free from the ripe fruit, round which they
form a loose semi-inflated investiture. Its nearest ally is Vatica
bancana, Scheffer, (Retinodendron bancanum).

8. IsopTERa, Scheffer.

A tall resinous tree. Leaves coriaceous, entire, feather-veined.
Flowers in axillary or terminal panicles. Calya-tube very short, the
segments ovate-rotund, imbricate. Stamens 30 to 35, the anthers ovate,
the cells divergent at the base, acute, the valves equal, the conmnective
produced into an apical bristle-like appendage. Ovary 3-celled, the loculi
bi-ovulate; the style short, terete, 3-angled at the apex. Frudt indehis-
cent, l-seeded, the pericarp coriaceous, Fruiting-calyz an open cup
not embracing the fruit; its lobes all slightly enlarged, spreading (not
winged ) ; the outer 3 rotund, broader than the 2 narrower inner lobes.

One species—Malayan.

1. TIsoprera Borneensis, Scheff. MSS. ex Burck in Ann. Bot.
Jard. Buitenzorg VI, 222. A large tree: young branches slender,
dark-coloured, sparsely lenticellate, glabrescent. Leaves coriaceous,
oblong, sub-acute, slightly narrowed to the rounded basé : upper surface
glabrous except the puberulous midrib ; the lower pale, glabrous; main
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nerves 8 or 9 pairs, oblique, slightly curving, prominent beneath ; length
4 to 5 in., breadth 1'75 to 2 in., petiole *5 in. Panicles 4 to 6 in. long,
stellate-pubescent ; bracteoles caducous. Flowers shortly stalked. Calyz-
segments minutely tomentose. Petals *5 in. long, pale tomentose.
Stamens 30 to 36, in 3 series, the filaments dilated at the base : anthers
with equal valves. Owary sericeous, style glabrous. Ripe fruit sub-
globose, acuminate, pale tomentose, about ‘25 in. in diam. ; fraiting-calyx
forming a cup with a concave short tube embracing the fruit, the seg-
ments spreading, re-curved, the 3 outer *65 in. in length and breadth, the
2 inner smaller. Heim, “Recherches sur les Dipterocarpacées,” p. 51.

Pahang : Ridley, No. 2626. DistriB. Bangka, Borneo.

Leaf-specimens of what appear to be this tree were collected by
Mr, Wray (Herb. No. 3426) in Upper Perak.

9. BaravocArrus, Beddome.

Glabrous or pubernlous, rarely scabrid, resinous trees, with in-
conspicuous fugaceous stipules. Leaves entire, coriaceous or membran-
ous, penni-nerved. Flowers secund, sessile or shortly pedicelled. Sepals
distinct or united at the base, imbricated, two quite external to the
others; in fruit sub-equal, only slightly enlarged, woody, thickened, and
formmg a 5-lobed cup round the base of (but rarely enve]opmg) the
fruit, not adnate to it and never expanding into wings. Petals elliptic,
obliquely acuminate, the apices slightly inflexed in bud or not inflexed at
all.  Stamens 15, attached to the bases of the petals, in 3 rows; or 10
in 2 rows, sub-equal, the filaments much dilated at the base, the connec-
tive prolonged into a straight apical awn longer than the ovate anther.
Torus flat.  Ovary 3-celled, cells 2-ovuled, ovules collateral. Style
short. Stigme minute, entire. Fruit oblong or sub-globose, apiculate ;
the pericarp ligneous or sub-ligneous. Seed solitary, erect; cotyledons
fleshy, plano-concave, the larger 2- or 3-lobed, or entire; the radicle
prominent. Southern Peninsular India, Malaya. Probably 12 species.

Leaves glabrous, smooth.
Leaves ovate-lanceolate or ovate, candate-acu-
minate.
Stamens 15
Fruit entirely enveloped in the slight-
ly enlarged calyx . 1. B. Curtisii.
Only the lower part of the fruit en-
veloped by the calyx ... .o 2. B, penangianus.
Stamens 10 .« 3. B. anomalus.
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Leaves narrowly oblong, gradually narrowed
to the acute apex.
Fruit 1'75 to 2:25 in. long : stamens 10 ... 4. B. maximus.
Fruit 1'5 in. long ; leaves 4 to 6 in. long,
with 9 or 10 pairs of bold parallel
nerves ... 9. B. Heimu.
Fruit ‘6 in. long : leaves 225 to 275 in.
long, with 7 or 8 pairs of slightly
prominent nerves «. 6. B. Wrayr.
Leaves stellate-pubescent, scabrid ... veo. 7. B. Hemsleyanus.

1. Baravocarpus Curtisii, King. A tree 20 to 30 feet high : young
branches slender, the bark dark-coloured, puberulous, ZLeaves mem-
branous, ovate-lanceolate, bluntly candate-acuminate, the base slightly
cuneate : both surfaces glabrous, dull; main nerves 8 to 10 pairs, spread-
ing, faint and scarcely more prominent than the secondary nerves ;
length 2 to 2'5 in., breadth 75 to 1 in., petiole '1 to *15 in. Panicles
axillary and terminal, shorter than the leaves, glabrescent, lax, each
with a few 3- to 5-flowered spreading branches. Flowers secund, short-
ly pedicelled, *15 in. long. Sepals distinct, sub-equal, thick, rotund-
ovate, very obtuse, puberulous outside, glabrous inside, the edges slightly
ciliate. Petals elliptic, obliquely shortly and bluntly acuminate, glabres-
cent inside, partly puberulous and partly glabrous outside. Stamens
15, in 3 rows, sub-equal ; the filaments shorter than the anthers, dilated:
anthers broadly elliptic, truncate, the connective produced into an
apical awn longer than the stamen. Owvary cylindrie, truncate, glabrous,
the style short and stigma minute. Frutt smooth, globular, apiculate,
crowned by the sub-sessile discoid stigma, enveloped by, but not adherent
to, the slightly thickened sepals, '25 to '3 in. in diam. (calyx included).

Penang : Curtis, No. 1406. Perak: King’s Collector, Nos. 3171,
3294, 6543 ; Wray, No. 2860.

2. BaLANOCARPUS PENANGIANUS, King, n. sp. A tree 40 to 50 feet
high: young branches slender, dark-coloured, Ienticellate, slightly
puberulous at the very tips. Leaves coriaceous, ovate-lanceolate or
ovate-acuminate, often caudate-acuminate, the base slightly cuneate or
almost rounded, the edges slightly undulate, both surfaces glabrous :
main nerves 7 to 8 pairs, spreading and curving upwards, not promi-
nent on either surface ; length 1'75 to 4 in., breadth ‘8 to 1'6 in., petiole
‘25 to *4 in. Panicles axillary and terminal, hoary-pubescent, many-
flowered ; the flowers secund, 7 to 9 on each lateral branchlet, pedicelled,
‘15 to 2 in. long. Sepals sub-equal, broadly ovate, sub-acute, yellowish-
pulverulent, tomentose externally, glabrous internally. Petals oblong,
obtuse, twisted and with the apices reflexed in wstivation, spreading
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when expanded, minutely yellowish-pulverulent, tomentose outside,
glabrous inside. Stamens 15, sub-equal: apical awn curved, longer
than the anther. Ovary ovoid, narrowing upwards into the style ; stigma
minute. Fruif ovoid, very slightly apiculate, striate, pale pubescent,
about ‘6 in. long and ‘3 in.in diam., the persistent calyx covering the
lower third of the fruit, sub-glabrous, thickened and concave at the
base; the teeth deltoid, spreading. Richetia penangiane, Heim in Bull.
Soc. Linn. Paris, 1891, p. 980.

Penang: on Government Hill, at an elevation of about 1,000 feet,
Curtis, Nos. 1429 and 1393; Hullett, No. 188; King’s Collector, No.
1534. Perak: King’s Collector, Nos. 3333, 3707.

The leaves of this species, although larger, resemble those of B.
Curiisit: but the fruits of the two are quite different. One of Mr.
Curtis’ specimens, No. 429 (communicated from Kew), forms the type of
a new genus called Richetia, which M. Heim has founded (1. e. p., 975,
alsoin his * Recherches sur les Dipterocarpacées™ p. 50), without having
scen its flowers. I have vetained for this M. Heim’'s specific name, while
referring it to Beddome’s older genus. The vernacular name of the
gpecies is Dammar Etam.

3. Baraxocarers avovarnts, King. A tree : young branches slender,
dark-colourced, minutely lenticellate, the tips puberulous. Leaves coria-
ccous, ovate, acuminate; the base broad, sub-cuneate; both surfaces
glabrous ; main nerves 6 or 7 pairs, ascending, curving, not prominent :
lenuth 2°25 to 25 in., breadth 1 to 1'3 in., petiole ‘6 to *7 in.  Panicles
numerous, axillary and terminal, longer than the leaves, pubescent,
their lateral branchlets bearing 6 to 8 sub-secund flowers. Flowers
shortly pedicelled, 15 in. long. Sepals broadly ovate, connate at the
base. obtuse, minutely tomentose outside, glabrous inside. Petals
elliptic, blunt, yellowish adpressed-sericeous outside, glabrous inside,
ouly about twice as long as the sepals, spreading and reflexed so as to
expose the stamens and pistil.  Stamens 10, in two rows; the filaments
longer than the authers, dilated ; anther short, ovate, its counective pro-
duced into an apical awn as long as itsclf.  Ouvary ovoid, striate, pubes-
ceut, style short and thick, stigma small.

Kedah : Curtis, No. 1654.

Mr. Curtis is ag yet the ouly collector of this, and his specimens
have no fruit. I refer it to this genus, although its flowers differ from
those of the other species known to me, in baving petals only about
twice as long as the sepals, spreading and reflexed so that the andro-
gyvocium s qguite exposed ; and in having only 10 stamens  In other
respects the specimens agree with Dalanocarpus.  Its vernacular name
in Kedah is Malaut.



1893.] G. King—Materiale for a Flora of the Malayan Peninsula. 133

4. Baravocareus Maxivus, King, n. sp. A tree 60 to 80 feet high :
all parts except the inflorescence glabrous: young branches rather stout;
the bark, loose, papery, lenticellate, pale. Leawes thinly coriaceous,
oblong to elliptic-oblong, sub-acute, slightly narrowed to the rounded
base; main nerves 7 to 9 pairs, slightly promivnent beneath, the trans-
verse veins slightly prominent when dry: length 5 to 7 in., breadth 2
to 25 in., petiole '5 to 6 in. Panicles axillary or terminal, about half
as long as the leaves, few-flowered, minutely tomentose. Flowers sub-
sessile, *6 or 7 in. long. Sepals broadly ovate, the outer two tomentose,
the inner three more or less glabrous externally, all glabrous internally,
the inner two with ciliate margins. Pefals much longer than the sepals,
narrowly oblong, the apex erose, espanded and concave at the base, ad-
pressed-pubescent outside and towards the apex inside, otherwise gla-
brous. Stamens 10, in two rows; anthers with a deflexed terminal
appendage from the connective. Ovary elongate, narrowly conical, seri-
ceous. Style rather short, glabrous; stigma small.  Ripe fruié cylindri-
cal, tapering to each end but most to the apiculate apex; pericarp
woody, striate, sub-glabrous, pale-brown when dry : 1-75 to 2:25 in. long,
and "6 or "7 in. in diam. Persistent sepals fibrous, forming a toothed
cup about *5 in. deep, embracing the base of the fruit.

Perak : King’s Collector, Nos. 7987 and 8006.

The flowers of this fine species do mnot exactly answer to
Beddome’s diagnosis of the genus Balunocarpus, inasmuch as they have
10 instead of 15 stamens, aud neither of the cotyledons is lobed. In
other respects the flowers and fruit agree perfectly.

5. Baravocareus Hemr, King n. sp. A tree 50 to 60 feet high :
young branches rather slender, the bark dark-coloured, puberulous
or glabrescent. Leaves coriaceous, narrowly oblong, tapering to the
acuminate apex, and slightly narrowed to the rounded base; upper
surface glabrous, shining, the midrib minutely pubescent: lower
surface glabrescent except the pubescent midrib and 9 or 10 pairs of
ascending, bold, slightly-curving nerves: length 4 to 6 in.,, breadth
1 to 175 in.; petiole "3 or 4 in., with minate black tomentum. Flowers
unknown. Ripe carpels cylindric, tapering to the apex, slightly nar-
rowed to the base, 1'5 in. long and -5 in. in diam.; the pericarp woody,
sub-glabrous, sub-striate, dark-coloured when dry. Persistent sepals
sub-equal, puberulous, thickened, forming a 5-lobed cup 6 in. deep which
embraces the base of the fruit. Pierrea Penangiana, Heim, MSS.

Penang : Curtis No. 273 (leaves only). Perak: King’s Collector,
No. 3718.

This tree, of which as yet ouly fruiting specimens have been found,
so closely resembles the other Malayan species of Balanocarpus des-
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cribed here, that I refer it without any hesitation to this genus.
M. Curtis’ leaf specimens of this have, I understand, received from
M. Heim the MSS. name, Pierrea penangiana. The genus Pierrea
has been founded by M. Heim (Bull. Soc. Linn. Paris, 1891, p. 958,
and ‘ Recherches sur les Dipterocarpacées ”, p. 78) on specimens of
which the author has not (as he admits) had the advantage of seeing
the flowers. The vernacular name of this tree in Penang is Chengah,
and its timber is, according to Mr. Curtis, very valuable. In the
State of Perak, on the mainland almost opposite Penang, another species
(B. Wrayi) receives a similar vernacular name.

6. Banavocareus Weavi, King n. sp. A tree: young branches
slender, dark-coloured, glabrous. Leaves coriaceous, narrowly oblong,
gradually tapering from the middle to the acute apex; the base sub-
cuneate or rounded, slightly unequal-sided: both surfaces glabrous;
main nerves 7 or 8 pairs, curved, oblique, slightly prominent beneath :
length 2:25 to 275 in., breadth 75 in.; petiole ‘25 in., transversely
wrinkled. Panicles axillary and terminal, nearly as long as the leaves.
Flowers unknown. Fruit ovoid, much apiculate, glabrous, *6in. long,
covered in its lower two-thirds by the persistent sub-accrescent glabrous
calyx ; outer two sepals smaller than the others, elliptic, obtuse, the
inner three rotund, all thickened and concave.

Perak : Wray, No. 813.

Collected only once and without flowers. According to Mr. Wray
the timber of this tree is valuable, and its vernacular name is Chingi, or
Chingal. I refer this (in spite of the absence of flowers) to Balanocar-
pus, the other species of which it so closely resembles.

7. Baraxocarpos Hemsnevanus, King, n. sp. A tree 50 to 100 feet
high : young branches rather stout, rough, minutely lenticellate, pube-
rulous. Leaves coriaceous, elliptic-oblong, sometimes slightly obovate,
shortly and abruptly acuminate, slightly narrowed to the rounded or
sub-emarginate base: upper surface glabrous except the minutely
tomentose midrib; the lower scabrid from minute rigid stellately hairy
tubercles which are most abundant on the stout midrib and nerves:
main nerves 18 to 20 pairs, oblique, parallel, very prominent on the
lower, obsolete on the upper, surface ; length 7 to 12 in., breadth 325
to 5 in.; petiole "6 to ‘9 in. scabrid, pubescent. Panicles axillary or
terminal, 3 to 7 in. long, scurfy stellate-pubescent; flowers rather
crowded on the lateral branchlets, ‘5 in. long, Sepals sub-equal,
broadly ovate, acute, yellowish-tomentose externally, glabrous internally.
Petals twice as long as the sepals, or longer, elliptic, oblique, obtuse,
glabrous except a broad adpressed-sericeous band externally.
Stamens 15, in three rows : the filaments dilated, unequal, longer than
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the shortly ovate anthers; apical connectival appendage deflexed,
curved, longer than the anther. Ovary elongated-conic, tomentose,
tapering into the sparsely puberulous style; stigma small. Ripe fruit
narrowly ovoid, apiculate, pale brownish-tomentose, 1:25 to 1'5 in. long.
and ‘75 to 1 in. in diam. Persistent sepals nearly equal, their bases
thickened, woody, pubescent, and concave, forming an irregularly 5-toothed
cup which embraces the lower half of the fruit. Shorea Hemsleyana,
King MSS. in Herb. Calc.

Penang: Curtis No. 2512. Perak: King’s Collector, Nos. 5431,
6670, and 7562, Scortechini No. 1653,

This is an altogether anomalous species. It has leaves like
several of the scabrid species of Shorea, such as S. eximia and §.
leprosula. Its flowers are also more like those of Shorea than Balano-
carpus ; but its fruit is essentially that of the latter genus, in which,
not without hesitation, I include it.

10. Pacmynocarrus, Hook. fil.

Resinous trees with the leaves and flowers of Vatica, but with
sometimes only ten stamens. Iruit ovoid-globose, umbonate at the apex,
I-celled, 1-seeded, the pericarp densely coriaceous, splitting vertically.
Calyx with five equal segments, at first almost free from the fruit, but
the tube gradually accrescent, much thickened and adnate to the fruit,
and finally embracing the whole of it except the apex. Seed pendulous,
testa thin and adberent to the endocarp, cotyledons very thick and fleshy.

Leaves elliptic to oblong-elliptic, sub-acute or

shortly and obtusely acuminate.., 1. P, Wallichi?.
Leaves broadly-elliptic or obovate-elliptic, the
apex very blunt ... . oo 2. P. Stapfianus.

Dr. Burck (in Ann, Jard. Bot. Buitenzorg) expands the definition of the genus
Vatica 8o as toc include not only the closely allied Synaptea, but also the genera
Isauxis W. A, Retinodendron, Korth., and Pachynocarpus Hook fil. To the union
of Synaptea with Vatica I see no objection ; for the whole difference between the two
(as I have stated in a note under Vatice) consists in perfect freedom of the fruit
in Vatica from the enlarged calyx, whereas in Synaptea there is a slight adhesion to
the calyx at the very base. But for the inclusion of Pachynocarpus, I seeno sufficient
justification ; for in this genus the calyx does not expand into membranous wings, but
forms a dense fibro-cartilaginous cover for the fruit, which it tightly embraces, and
to which it is quite adnate. As regards Isauzis and Retinodendronm, they appear
to me to be undistinguishable from each other by any but trivial marks, but they
differ sufficiently in calyx from Vatica to be treated as a genus under the older
name Retinodendron.

1. Pacmywocareus Warricuir, King. A tree 40 to 70 feet high :
young branches deciduously seurfy-pubernlous, their bark pale-brown,
sparsely lenticellate. Leaves coriaceous, elliptic to oblong-clliptic,

J. 1. 18
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sub-acute, or shortly and obtusely acuminate, the base cuneate; both
surfaces glabrous, the lower pale and prominently reticulate when dry:
main mnerves 6 to 9 pairs, slightly prominent beneath, ascending ; length
45 to 8 in., breadth 1'5 to 3 in., petiole; 4 to *6 in. Panicles crowded
near the apices of the branches, many-flowered, 2 to 4 in. long. Cualyz-
lobes deltoid, minutely velvety outside. Petals linear-oblong, obtuse,
puberulous externally. Stamens broadly ovoid, minutely but obtusely
apiculate. Ovary puberulous: stigma sub-capitate, lobed. Ripe fruit
ovoid-globose, about ‘75 in. in diam., closely embraced by the slightly
shorter, much thickened, persistent, fibrous or woody, rugose, enlarged
calyx-lobes, V. Wallickii Dyerin Journ. Bot. 1878 p. 154. Vatica ruminata,
Burck in Ann. Jard. Bot Buitenzorg, VI, 227 t. 29, fig. 4.

Penang : Wallich, Cat. No. 9018; Curtis Nos. 1161, 1218, 1391.
Malacea : Maingay No. 201, Trang, King’s Collector. Johore, Hullett
and King. Perak: common at low elevatious, King’s Collector, Scor-
techini.  DistriB., Bangka.

Iu the young stages of the frnit of this species the calyx is quite
small and embraces only the very base of it, much as in Isauais ; butb as
the fruit expauds the calyx grows, so that when ripe the fruit is, with
the exreption of its apex, closely embraced by the much thickened,
lignified, obscurely toothed calyx-tube. This offers, therefore, a transi-
tion between Isawcis and Pachynocarpus. And, indeed, it is to the former
section that Dyer refers it (Journ. Bot., 1. ¢.), and to which Burck
vefers his D. rwminata, a species which authentic specimens shew to be
identical with this, Dr. Burck’s species, Vatica verrucosa ( Ann. Jard.
Bot. Buitenzorg) appears also to come very near to this.

2. PacHyNocArpUs STAPFIANUS, King, n. sp. A tree 80 to 100
feet high : young hranches rather stout, scaly-pubescent at first, ulti-
mately glabrous. Leaves coriaceous, broadly elliptic or obovate-elliptic,
the apex broadly rounded, slightly narrowed to the rounded or sub-
cuneate base: upper surface glabrous, shining, the lower paler, minutely
and sparsely scurfy-puberulous on the midrib and nerves; main nerves
10 to 13 pairs, oblique, prominent on the lower, depressed on the
upper, surface; length 5 to 8 in., breadth 275 to 45 in, petiole ‘65
to 1 in. Flowers nnknown. Idpe fruit almost solitary, 25 to 3 in.
long, on a woody raceme, globular, slightly apiculate, 125 in diam.,
closely invested by the gamosepalous, 5-toothed, thickened, woody,
rugose, glabernlous calyx.

Perak : King’s Collector, Nos. 5932 and 6132,

Tlhis very distinct species was first recognised as a Pachynocarpus
by De. O. Stapf, of the Kew Herbarium, after whom I Lave named it.
Its flowers are as yet unknown ; hut it is readily identified by its leaves.
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11. Axcistrocrapus, Wall.

Smooth climbing shrubs with short supra-axillary, often arrested
and circinately-hooked, branches. Leaves usually in terminal tufts,
coriaceous, entire, veticulately feather-veined; exstipulate. Flowers
usually small, very caducous, in terminal or lateral panicles. Caly-
tube at first short, adnate to the base of the ovary, its lobes imbricate,
finally turbinate and adnate to the fruit, with the lobes unequally en-
larged, spreading and membranous. Stamens 5 or 10, subperigynous.
Ovary 1-celled, inferior; style sub-globose, persistent; Stigmas 3, evect,
compressed, truncate, deciduous. Ovule solitary, erect or laterally
affixed. Seed sub-globose, testa prolonged into the ruminations of the
copious fleshy albumen; embryo short, straight; cotyledons short,
divergent.—Distris. Except 4. guineensis in W. Tropical Africa, con-
fined to Tropical Asia and the Indian Archipelago. Species about 10.

I follow the authors of the Genera Plantarum and the Flora of British India
in including Ancistrocladus in Dipterocarpex. 1 venture, however, to think that it
would be better to keep it as the type of a distinct Natural Order as MM. Planchon
and De Candolle have done: for its characters do not fit well into the diagnosis of
any other Order

1. AxcisTroCLADUS EXTENSUS, Wall, Cat. 1052. Leaves obovate or
obovate-oblong, blunt or sub-acute, much narrowed at the base; pani-
cles dichotomous, about half as long as the leaves : fruit smooth or
slightly 5-ridged ; acerescent calyx-lobes oblanceolate, obtuse. Planch, in
Ann, Se. Nat. Ser. 3, XIII, 318. DC. Prodr. XVTI, 2, 602; Dyer in
Hook. fil. ¥1. Br. Ind. I, 299.  dncistrolobus sp. Griff. Notul. IV, 568,
t. 605. fig. 2.

Andaman Islands. Distris. Burmah.

Var. pinangranus ; leaves sometimes oblanceolate-oblong, acute or
sub-acuminate : panicles slender, lax, about as long as the leaves.
Aneistrocladus pinangianus, Wall. Cat. 1054. Planchon in Ann. Sc. Nat.
Ser. 3. XIII, 218 ; A. DC. Prodr. XVL 2, 603; Dyer in Hook. fil. F1,
Br. Ind. I, 300.

Penang : Porter. Malacca: Maingay. (Kew Distrib.) No. 200.
Singapore and Perak: King’s Collectors. Distris. Bangka, Sumatra,

Burmah.
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